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NATLONAL DEVELOPMENTS 


EASTERN ROUTE FOR SOUTH<NORTH WATER DIVERSION PROJECT DEEMED UNSUITABLE 


beijing GUANGMING RIBAO in Chinese 18 Mar 80 p 2 


[Artitcle: "Eastern Route Deemed Unsuitable for Northward Diversion of Water 
From South According to a Group of Hydrogeologists on the Basis of the State 
of Water Resources in the Region of the Yellow, the Huai, and the Hai Rivers") 


(Text) Mao Tongxia (3029 9681 1115) and more than 50 other hydrogeologists 
from geology units recently conducted further surveys and calculations on the 
State of water resources on our country's Yellow River, Huai’ fiver, and Hai 
River plains. Their preliminary results are that the eastern route for the 
northward diversion of water from the south is not suitable and that greatest 
care must be exercised, At the same time they put forward important propo- 
Sails on how, while adhering to natural laws, to make rational development and 
use of underground water resources of the plains of the Yellow, Huai, and Hat 
rivers, and to treat, in a comprehensive manner, the problems of drought, 
wateriogging, and salinity on the plains of the Yellow, Huai, and Hai rivers, 


Under the solicitude and support of the CCP Central Committee and the State 
Council, the China Science and Technology Association and the State Scienri- 
fic and Technological Commission began in July last year to center their 
attention on the projected great diversion project for movement northward of 
water from the south. On several occasions they organized numerous disci- 
plines for technical discussions that transcended separate professions and 
industries. They gave fullest reign to the advice and counsel of experts in 
different fields including sctence and technology, technical economics, and 
technical politics. Numerous geological scientists and technicians showed 
warm concern for and actively participated in this important academic discus- 
sion. Last autumn, in order to clarify a controversial major premise bearing 
on the northward diversion of water from the south -- the state of water 
resources on the plains of the Yellow, Huai, and Hai rivers anc the laws 
governing their changes -- the Ministry of Geology convened a conference at 
Xinxiang attended by delegates from the seven provinces and municipalities in 
the Yellow, Huai, and Hai region to assign survey and scientific research 
tasks. Following the conference, more than 50 hydrogeologists were organized; 
hydrogeological data collected through the arduous labors of several tens of 
thousands of people in the 20 vears following the founding of the People's 
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has been basically transformed, any large-acale diversion into the area of 
water from elsewhere would be a repeat performance of the problema that showed 
up in the channeling of the waters of the Yellow River during 1958, and would 
thus not be suitable, There must be caution and more caution, 
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NATLONAL DEVELOPMENTS 


JINCL SPRINGS RESTORED, HARNESSED 
Beijing GUANGMING RIBAO in Chinese 18 Mar 80 p 2 


[Article by Liu Qun [0491 5028]: "The Story of Jinci Springs") 


{Text} A story has been making the rounds recently in Shanxi about scientists 
harnessing Jinci Springs.... Jinci Springs is one of the places of historic 
interest and scenic beauty in our country, located at the foot of the 
Xuanweng Mountains 25 kilometers southwest of Taiyuan. It was built more 
than a thousand years ago during the Northern Qi Dynasty in the reign of the 
Tianbao emperor (550 - 560 A.D.) for Tang Jiaoyu [0781 2403 5713], the monarch 
who founded the Kingdom of Jin. During the Tang Dynasty in the reign of 
Zhenguan (627 - 650 A.D.), its name was changed to Jinci. Within the ances- 
tral temple are ancient structures such as the Hall of the Sacred Mother and 
the Tower of the Mother of Waters as well as treasured historical relics such 
as the ancient Chinese scholar trees of Zhou Botang [0719 2672 0781) and 
Statues from the Song Dynasty (960 - 1126 A.D.). Most enticing to tourists 
is the Nanlao Spring within the temple, whose waters are clear enough to see 
the bottom, and which has been bubbling since time immemorial. According to 
local annals, no increase or decrease in this spring occurs as a result of 
flooding or drought. The water that flows from this spring irrigates between 
30,000 and 40,000 mu of paddy fields, According to measurements made by the 
hydrological station, the volume of water flowing from Nanlao Spring averages 
1.8 tons per second, This is a lot of water. In recent years, however, a 
gradual decrease has occurred in the volume of flow of the waters from Jinci 
Springs, which has flowed uninterruptedly for a thousand years. Flow per 
second has declined by more than one-half to only 0.8 tons. Water from two 
of the springheads has dried up; the lotus pond is dry and the fish pond is 
dry; and water is no longer sufficient for the Jinci Springs irrigation 
field. This situation not only spoils the scenery for tourists, but fights 
frequently break out over water among the people travelling back and forth. 
Why has this happened to a spring that has flowed unceasingly for a thousand 
years? Is there any way to remedy it? 


In early 1979, the Shanxi Provincial CCP Committee and the Taiyuan Municipal 
CCP Committee handed this problem of Jinci Springs, which concerned everybody, 
to the Municipal Scientific and Technical Association and to the Municipal 





Inatitute of Water Conservancy tor solution, They gladly accepted this task, 
More than 50 scientists and technictans tn more than 30 units concerned, 

such as water conservancy, geology, coal, and municipal building accepted invi- 
tations to participate in an “Academic Discussion Conference On Jinci Springs". 
At the conference, water conservancy engineer Sang Zhida [2718 1807 6671) 

made a report titled, "Use of Satellite Photographs to Understand Jined 
Springs.” Liu Xitian [0491 6932 3944], chief engineer of the Water Conser- 
vancy Bureau, and Qian Xuepu [6929 1331 3302], chief engineer of the Geology 
Bureau, made academic reports, which evoked the Interest of and heated discua- 
sion by the scientists and technictans attending the conference, In the 

course of several days of academic discussions by everybody about the hydrolo- 
Bical and geological situation, the reasons for the gradual drying up of 

Jinci Springs was analyzed, Jinci is located at the foot of Luliang Mountain, 
and the area of the spring is located in the middle reaches of the meandering 
water course of the Fen River, The spring results from the underground pool- 
ing of water along a fault that runs along the edge of the Luliang Mountain, 
Pressures are great, exceeding the elevation of the land surface, so water 
flows out by itself. 


But why should it gradually dry up? One idea was that it was due to the new 
industrial area that runs along Lullang Mountain, particularly the large num- 
ber of wells sunk there by the Pingchuan Brigade in Qingxu County. Another 
thought was that the well water in Pingchuan had . sthing whatever to do with 
the Jinci Springs; that they derived from different sources, Given the 

large amounts of scientific data and scientific experiments at hand, the two 
views were finally reconciled, Within the spring area and running along the 
edge of Luliang Mountain, the unplanned and excessive tapping of water by 
Plants, mines, communes, and brigades had caused a gradual drop in the Jinci 
Springs and was the basic reason for their drying up. After presentation of 
technical and economic proof of this contention, a permanent cure was proposed 
under the auspices of the institute, namely no further tapping of water, con- 
trol of use, sealing of wells, and a return to watering by hand. In addition, 
there should be further scientific studies of Jinci Springs. This academic 
discussion evoked the serious attention of the Shanxi Provincial CCP Committee 
and the Taiyuan Municipal CCP Committee. The Municipal CCP Committee re- 
quired that efforts be made to restore the water flow in Jinci Springs to 1.4 
tons per second. And now the water conservancy units concerned have, follow- 
ing the lead of the scientists, begun to cap two wells, to set up an adminis- 
trative organization for the Jinci Springs water sources, and to enhance 
planning and technical guidance for the development of subterranean water in 
the spring region. Units concerned in Taiyuan Municipality are in process of 
discussing arrangements for a gradual and rational solution at Jinci Springs. 


It may be predicted that very soon when you walk into Jinci and stand beside 
the Nanlao Springs, listen to the gurgling waterflow, and see the beautiful 
scene of lotus flowers poking above the water and gold fish leaping, you may 
praise the intelligence and wisdom contributed by the scientists to Jinci 
Springs. 
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NATIONAL DEVELOPMENTS 


PROBLEM OF DEFECTIVE FUEL INJECTORS NOW RESOLVED 


Beijing GUANGMING RIBAO in Chinese 18 Mar 80 p 2 


[Article by correspondent Zhang Tianlaf [°728 1131 0171]: “Victorious Far- 
fare for Diesel Engines; Hunan Provincia. “echanical Engineering Institute 
Focuses on an Important Example in the Organi’ tion of Academic Activities 
for the Four Modernizations") 


{Text] The diesel engines are playing a lively melody and turning at full 
speed, Each minute they turn 1,500 revolutions. From 5 March 1979 until the 
present, they have turned for more than 5,400 hours each year, They are con- 
tinuing to sing. Two such diesel engines in the Changsha Tractor Spare Parts 
Plant are using fuel injectors manufactured by new technology. Their life 
has already exceeded the highest record attained in tests for the life of 
domestically made diesels (3,500 hours). 


This is an important outcome of Hunan Provincial Mechanical Engineering Insti- 
tute's organization of scientists and technicians to surmount technological 
difficulties, and it is a rather outstanding example of the important signi- 
ficance of the activities of the Chinese Science and Technology Association 
explained at its "Second Congress." 


.«..Suddenly the flame in the churning diesel engines dies away and its 
throat becomes mute. The moving water pump ceases to pump water and the 
tractor runs no longer ... everything comes to a halt. People check here and 
check there. The main cause lies in the fuel injector. The fuel injector 
has become the most important of a hundred key parts for machine industry 
units. What is a key part? It means that it determines the life of the pro- 
duct. The key to whether the life of a diesel engine will be long or short 
is whether the fuel injector is good or bad. The life expectancy set by 
machine units is 1,500 hours; however, some of the fuel injectors made by 
some farm machinery plants in Hunan Province “die a natural death" after only 
700 or 800 hours of use, Unless the fuel injector is changed, you can forget 
about getting the diese] engine to turn again. As a result, during the busy 
farming season fuel injectors cannot be bought anywhere, because no matter 
how many your plant makes, it cannot keep up with the speed at which they 


wear out. 





he \"y Vin ; il bh T' 4 ‘ \ ; i biel es MeL PNnALeG Chis | nai T sual }@< f 


Lor scientific study and has } nized units concerned ti conduct experiments, 
but for some unknown reason they were stopped in midcourse,. At the founding 


con‘erence of the Heat Treatment Studies Unit of Hunan Provincial Mechanical 
Engineering Institute in 1978, this unit’s scientiets and technicians took 
tie lead in placing this task on its own shoulders, Professors from institu- 

ions of higher education jointly analyzed and researched, very quickly find- 
ing the reason for the short life «f the fuel injectors. The hardness speci- 
fication for the fuel injectors was 62 degrees, and the tempering head of 160 
degrees met this specification; however, the fuel injectors ordinarily ope- 
rate at high temperatures of 250 degrees. Consequently, their degree of 
hardness rapidly declines and naturally their life cannot be very long. Ob- 
viously these heat treatment standards are extremely unreasonable. They 
discussed this situation over and over, and promulgated new heat treatment 
experimental specifications for the fuel injectors. They then carried out 
experiments at two separate plants, 


These experiments were all carried out after hours at the plants and were con- 
ducted jointly by engineering techniclans, workers, and professors. The man 
in charge of the problem was Wu Lizheng [0702 4539 6927], deputy director of 
the Heat Treatment Studies Unit and e@ngineerat the Tanjianglu Machinery Plant 
in Hunan. Chen Zhengping [7115 2398 1627] was the advisor to the Heat Treat=- 
ment Studies Unit and engineer in the Hunan Provincial Machinery Bureau, 

Both had abundant practical expertlence, and they had the benefit of several 
years in the practical and effective methods used in several plants of the 
national defense system, Within a short time they made ten specimens as spe- 
cified in the plan for the experiment. They selected two of these at random 
and installed them on two diesel engines at the Changsha Tractor Spare Parts 
Plant. The result is that as of the time of the writing of this draft, they 
are still in normal operation. 


There are two interludes that should be related here. After operating for 
more than 3,700 hours, maior repairs were made on the diesel engine with the 
cylinder jacket, the pistons, and other parts being changed, but there was 
still nothing wrong with the fuel injector. It operated for 4,588 hours, 
during which the valves and the fuel pump broke down and were changed. Only 
the fuel injector was still as good as new. 


A motorized sailboat is cruising on the azure Xiang River. Aboard this ves- 
sel of the Changsha Municipal Water Transportation Company are four diesel 
engines fitted with this long life fuel injector. As of now they have ope- 
rated on the Xiang River for close to 2,000 hours and they are still purring 
along with no expectation that they will quit anytime soon. 


Please note such an important but formerly unsolved problem, yet once the 
institute went into action using its no small authority, it was solved so well. 
This vividiy demonstrates that within scientists and technicians reposes the 
greatest intellectual resources, and the activities of the institute are an 
extremely effective form for developing these resources. 
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NATIONAL DEVELOPMENTS 


CONSULTING, ADVISING METHODS REPORTED 
hel) ine GUANGMING RIBAO in Chinese 16 Mar 80 p 2 


[Article by Xu Guequan (1776 0948 2938): “Good Staff Officers Needed for 
Four Modernigations. A Briefing on Several Ways in Which the Shanghai Muni- 


cipel Science and Technology Association Made the Most of Consulting and 
Advising") 


{Text| If we intend to bring about the four modernizations by the end of 
thie century, the key lies in strengthening and improving the leadership of 
the party, because the party ts the commander of the four modernizations. 
However, to have nothing but 4 commander will not do. There have to be good 
stall officers too. The 5 willion or so scientist and technicians through- 
out the country are both a mainstay of the four modernizations and good staff 
officers for the four sodernigzations. In order to make the most of their 
function a8 consultants and advisors to four modernization construction, the 
Shanghal Setence and Technology Association has been using the following ef- 
feetive methods for the past year and more. 


i. Publication of "Views of Scientists and Technicians to provide a channel 
to Scientiete and technicians for voicing their ideas. The scientists and 
technicians of our country love their country very much. Though their bodies 
my dwell in humble cooms, their hearts think of the four modernizations. 

But they are frequently frustrated with being unable to reflect their own 
views and suggestions to leadership organizations in a timely fashion. 
Shanghai municipality's Science and Technology Association took account of 
this situation, founding in October 1978 "Views of Scientists and Technicians", 
a )ublication for internal use only. Through this publication, scientists 
and technicians have already proposed tore than 50 quite important recommen- 
dations with a bearing on national technical policies, emphasis on structural 
engineering, planning and execution of scientific and technical development, 
training and use of skilled people, environmental protection, urban construc- 
tion, and increased production while practicing economy, and on foreign 
trade. Most such recommendations were quire realistic and workable, and they 
were welcomed by all echelons of leadership. 


2. Combined academic activities; offered advice and made suggestions for the 
four modernizations. The Shanghai Science and Technology Association usually 














permanent members were the mainatay, which made eccumulation of experience 
easy. The latter was fluid and flexible. 


5, Organised appraisals from within the industry and inetituted consultation 
on personal probleme. Consultation on personnel problema differs from con- 
sultation on technical probleme. If done badly, it can impair the unity and 
the enthuetasm of ecientiate and techniciane. Consequently, whenever the 
Assoctation received @ request for consultations on personnel probleme, it 
montly used the methode of emall discussion forums or separate inquiries to 
hear views. For example, when the Municipal Scientific Committee wanted the 
Association to get an appraisal from others in the same profession on the 
Chinese Academy of Sciences’ supplemental education department's committee 
member personnel selection organization, these two methods were used. Alto- 
gether ore than 50 escientietse views were heard and 11 candidates for selec- 
tion tadividually put forward their own appraisals. The Municipal Scientific 
and Technical Cadres Office and the Municipal Agricultural Committee Cadre 
Oifice commissioned the Association to undertake an evaluation by research 
personnel of 12 ectentiste and technicians for promotion to deputy research 
personnel, Naturally when the Dialectica Stucy Society received a request 
from the appropriate unit to provide a consulting opinion on the promotion of 
the members, they used thie method. Some institutes have also organized 
speciaiiste to formulate technical standards for technologies that have newly 
appeared to serve ae data for the grading of technicians. 


6. Set up an advisory committee to provide consultation on key projects, In 
order to provide assistance for a good job on the key Baoshan Steel Mill 
project, the Assoctation invited, in response to a request from the Baogang 
Project Command, 24 specialists and professors from Shanghai municipal insti- 
tutes of metallurgy, mechanics, civil engineering, water conservancy, and 
automation to form the Baogang Advisory Committee. Following approval by the 
Shanghai Municipal CCP Committee and the Ministry of Metallurgy, they were 
formally iesued letters of appointment, and this constituted advisory com- 
mittee had authority to make proposals, authority to deliberate on important 
technical problems, authority to participate in important Baogang scientific 
and technical activities, authority to inspect all matter of technical 
materials, authority to be fully informed about the progress of all projects, 
and to help summarize practical experiences, In order to accommodate the 
advisory committee in the initiation of ite work, various subordinate spe- 
cila’ived units were established as counterparts to pertinent units at 
Dacgang. Concerned institutes in Shanghai were the backup for the advisory 
committee, and when the advisory committee confronted a major problem, it 
could request specialists from these institutes to study them jointly. Such 
» formula, it seems is a rather good one for using specialists and advisors 
to the fullest extent on large projects or systems, or in large units to 
which the leadership is giving great attention. 
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Organized scientists and technicians for fixed periods of duty and 
launched a consulting service. In recent years the Electronic Instrument 
Technical Soctety of the Science and Technology Association has established 
a system of revolving duty periods for members in response to the demands of 














qAumerous unite for nauitine servicea They prescribed a half day of duty 
each week during which time any unit with a diffieuilt technical prot lem per 


taining to @lectrontece ould ceme forward for consultation, Some pe ople 


’ A 
referred to thia ae a technical elint: 


Some problema were solved on the 
apot in what was termed, x utpatient service,” In cases where other units 
had already solved the problem, the requester wae put in touch with them to 
protit from thet experiences, Thia waa called “referral,” In response to 
a request from the Shanghai Motor Vehicle Tranaportation No. 6 Plant for con- 
sultation, thia “technical clinte” helped the plant succesafully test manu- 
facture a remote seneing electric shoek protection device to avoid accidents 
from electric sahock in the course of work. Thia device became the most popu: 
lar item in the municipal communication and transportation ayetem., Such 
consulting services, moat of which solve problema in production technology ot 
applied technology, are well recetwed bv manufacturing plante, 


Through the Assoctation’s giving full play to consulting and advisory services 
of apectaiiate, not only will it make a greater direct contribution to four 
modernizationa conatruction, but tt will aleo strengthen the connection be- 
tween the party and acientiets and technictans and greatly arouse thetr 

enthuse tas, 
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NATLONAL DEVELOPMENTS 


FULLEST USE OF ‘BRAIN TRUST' URGED 
heijlag GUANGMING RIBAO in Chinese 18 Mar 80 p 2 
[Article: "Give Free Rein to the ‘Brain Trust’ in Scientific Cooperation") 


(Text) A greater contribution of individual intelligence and wisdom in 

gecting the magnificent undertaking of the four modernizations underway is 

the common aspiration of the broad masses of scientists and technicians in 

our country at the present time. Our country has more than 5 million scien- 

tiste and technicians, which though a emall number in comparison with the 

total population, are nevertheless the most precious intelligence resource 

for our country's realization of the four modernizations. Fullest deve lop- 

ment and use of this intelligence resource will require the common efforts 

of all quarters to organizing this force, and a planned and goal-directed 

close meshing with the requirements of construction in the four moderniza- 

tions, to give full play to their roles as “idea banks" and "brain trusts." 

The several reporte and dispatches appearong on this page .oday use living 

examples to demonstrate how the science and technology association and its 
subordinate organizations can have a real function in this. 


During the more than 2 years since the revival of activities by the China 
Science and Technology Aseociation, the vigorous support of the State Coun- 
cil's departments and commissions, this aspect of work has begun to show 
results. Por example, whether or not the work should be begun at once on 
the project for diversion of southern waters to the north; how modernization 
of agriculture can be accomplished in the northeast region; how to solve the 
great cechnical problems on the Shanghai Baogang engineering project; as 
well as whether or not the design of the Beijing Tourist Building makes 
sense; and how to develop rapidly production of our country's finest black 
teas. Many scientific and technical proposals have been made for all these 
questions, and they have received the serious attention of the central 
government and pertinent departments. Some consulting service work has 
directly promoted increased production and economies. For example, when a 
boller in a Guangzhou plant developed a crack, past practice would have dic- 
tated that it be scrapped. While replacement was being awaited, loss in 
production would run to 10,000 yuan per day. Furthermore, throughout the 
country there were several score of this same type boiler in similar condi- 
tion. But after experts from the appropriate institute of the Guangdong Pro- 
vincial Science and Technology Association applied theories of fracture 
mechanice to analyze and calculate, they concluded that the boiler was still 


12 








within the limit of atet coetileienta and eould continue to be used, 


thereby aolving that a fieult proble in another case, at a certain place 
the pier of a newly constructed large ‘\dge developed cracka, if it were 
dynamited and rebuilt, more than 3} monthe time and 300,000 yuan would be 


required, Following "“eomaulcacion” with an expert from the Chongq ing Muni- 
cipal Silicate Inatitute, who preacribed use of epoxy resin to make repairs, 
only a week's (ime and 30,000 yuan were required to repair the bridge and 
bring it up to spec ifications, 


In the history of our Chinese people from ancient times to the present, count- 
leas scientiate endowed with intelligence and wisdom have appeared, At the 
present time, Chinese hold prestigious positions among the scientific and 
technical ranka of experts tn foreign countries where they are playing tm- 
portant roles, In the case of the United States alone, for example, various 
famous American universities have Chinese as directors of one-third of their 
departments; one«third of th high ranking engineers on the Apollo moon] and- 
ing project were Chinese. America’s largest electronic computer monopoly 
enterprise, the International Bustnese Machine Bompany, which produces about 
90 percent of the world's electronte computers, has Chinese as one-third of 
it high ranking engineers. Half of thie company's 800 high ranking research- 
ers are Chinese. That the Chinese are an intelligent race of people is 
founded in facts. We must have complete confidence in reliance on our own 
intellectual resources to realize the four modernizations., 


All echelons of S&T assoctations should develop and use these intellectual 
resources to make a greater contribution and to better make use of the role 
of the “brain truest.” At the moment there are several problems requiring 
their attention. First ts the need for fullest attention to scientific 
practices and the constant raising of the levels of scientific thought. Only 
when theory and practice are combined can the “brain trust" play a real 
role, and only then can they be good advisors and staff officers. Those 
without real ability and learning are oot fit to be a “brain trust." Empty 
talk, useless talk, and false talk that is without scientific basis or scien- 
tific content cannot be termed a “brain trust." Second there must be a 
clear conception of the objective of activities of the “brain trust." It 
must solidly, sequentially, and undauntedly study and solve the practical 
problems of construction in the tour modernizations, particularly the scien- 
tific and technical problems in some major construction projects, technical 
economic problems, and technical political problems, or else pioneer new 
ways of thought for the solution of these problems in a scientific way, 
pointing the direction, and predicting the future. They must march forward 
courageously, undauntediy, and without giving up halfway along the way, 
Third, organizational forms suitable to our country's situation must be ex- 
plored with matters being handled according to the objective laws governing 
scientific work and economic work. Stress must be placed on efficiency, and 
every undertaking must be run industrously and thriftily, without formalism, 
and with no establishment of bureaucratic organizations. Fourth, there has 
to be energetic initiation and operation of a fine style of collectivism. 
Only a good style can bring about ingentiousness. 


Great goals produce tremendous motivation, and a lofty style gives rise to 
persons of outstanding talent. In celebrating this day of victorious con- 
vening of the “Second Congress" of the China Science and Technology Associa- 
tion, it is hoped that comrades in scientific and technical endeavors will 
encourage one another. 
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PHYSICAL SCLENCES 


ROCK ACOUSTICS RESEARCH IN CHINA REPORTED 


beijing DIZHL LUNPING [GEOLOGICAL REVIEW] in Chinese Vol 26 No 1, Jan 80 
p it 


lArticle by Experiment Work Management Division, Chinese Academy of 
Geological Selences: “The First Results in Research on Rock Acoustics") 


llext| This is a fact: When rocks and minerals are heated, they disin- 
tegrate, release inclusions and undergo facies transformation while 
emitting characteristic sounds. This kind of natural phenomenon is known 
as “heat-sound effect." As various kinds of rocks and minerals receive 
heat radiation at the same temperature, their sounds differ in intensity 
and frequency spectrum. Another type of phenomenon is known as the 
"light-sound effect," i.e. as monochromatic lights of different wave- 
lengths are shone on rocks and minerals, various kinds of chemical ele- 
ments absorb different wavelengths of energy and emit sounds. Through 
the light-sound effect," it is possible to study the contents of various 
elements. As the rocks are subjected to continuous pressure, they also 
emit different sounds while experiencing deformation. This is known as 
“sound emission.” When high frequency sound waves pass through rocks, 
their propagation velocities, amplitudes and wave forms also change, 
which thus makes it possible for us to obtain various kinds of acoustical 
parameters. 


Over the past 10-odd years, the acoustical principles of “heat-sound 
effect,” “light-sound effect" and “sound emission” have been applied in 
lithology, mineralogy and other areas of research in foreign countries. 
in geology. they have gradually formed into a branch known as "rock 
acoustics.” Besides helping to identify and study problems related to 
rocks and minerals, it can also be used for solving problems related to 
engineering geology and seismic geology, as well as for guiding mineral 
exploration work. Compared with other optical and acoustical research 
areas, rock acoustics uses light and convenient instruments; it has high 
sensitivity and good resolving ability, and it is easy to master, which 
makes it a research field with great prospects for development. 
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rut ' . it ie rt meVUsaUR Abad MCL@NL AIT Le renecaren 


WOTK, tft Heit, iV ,pel LL wore ANagement Viviaelor it the ninese 
Academy of @O.,0) i cae ganized the laboratories of the Chang 
Chun weological Acadce md the provincial geological bureaus of! 

liangxi, Ganeu, and Gua ong to conduct acoustical and mechanical teata 

{ many Kinds of rocks (over 400 pleces of specimens) with combined appli- 
cat lone tf toreian and Chinese methods, thus obtaining laree volumes of 
teat data, eatress vat tion irves, pressure-det ormation ind emission 
relation graphs, pr: ure-deltormallon-amplitude attenuation graphs, etc, 
and reauite have been lieved in the fol Low ing aspect 

l. [Identification of som Ks For example, with conventional methods, 
it was reiativel | iit ft jistinguish metamorphic granite-gnelss 

trom amphognei rocks ot the region. But eince there is a relatively 
great difference between th coustical characteristics of the two rocks, 
i.e. the accumulation value and time uurse of sound emission, it became 
comparatively easy t identify the t ke with acoustical method. 

Relatively ist way ol etermining the mechanical properties of rocks. 

For example, with t! he ly f longitudinal wave velocity (Vp) and trans- 
versal wa veiocit S), ls possible to determine such rock parameters 
AS compressiv« treneth and modulus of elasticity. 

,. rhe exploratory resear n the relationship between the acoustical 
characteristics and minera ntent: f iron and cupro-nickei ores has 

led t the discovel i ‘rta'tn laws between mineral tenor P-wave 
velocity, amplitudinal aca ind sound emission character! i , which 
enabies the use oust i] ethod ji tudving tenor variations, thus 
reduc ing hemical na \ 

*¥ Reseeat mm the ’ ission characteristics of many kinds or rocks 
under uniaxia| mpressi nditions has not only been used tor studying 
the mechanism of roc} eformation and destructi . but also tor accumulat- 
ing fairl large ° une isic materiais fot dicting natural earth- 
uaKé 

>». By summarizin; igh frequency transversal wave techniques used for 
testing rocks, a mplete set of reiated equipment has been developed, 
thus nerrowing the distance between our country and foreign advanced 

level 
Moreover, we ha wlated fairly good experiences in data processing. 
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PHYSICAL SCLENCES 


RESEARCH ON PRE=SINIAN METAMORPHIC LRON DEPOSITS IN EASTERN HEBE! 


hetjing DIZHI LUNPING [GEOLOGICAL REVIEW] in Chinese Vol 26 No 1, Jan 80 
p 8/ 


[Article by the Eastern Hebei Geological Headquarters of the Hebei Geolo- 
gical Bureau: "The Encouraging Achievements of Scientific Research Work 
on the Pre-Sintan Metamorphic Iron Deposits in the Eastern Part of Hebei 
Province” ] 


[Texat}) On August 22-28, the Hebei Provincial Branch Society of the Chinese 
Geological Soeetety and the Tangshan Prefectural Geological Society jointly 
sponsored an “Academic Exchange Forum on Pre-Sinian Metamorphic [ron 
Deposits in the Eastern Part of Hebei." Held in Qinghuangdao City, the 
forum reviewed the results achieved over the recent years in scientific 
research on pre-Sinian metamorphic iron deposits in the eastern part of 
Hebei Province. 


besides representatives from our own province, there were also concerned 
sctentific research organizations, colleges and universities and represen- 
tatives from neighboring provinces and cities (Liaoning, Nei Mongol, Shanxi, 
Henan, Tienjin City) at the academic exchange forum, totaling 57 organi- 
zations and 150 participants. The overwhelming majority of the partici- 
pants were specialists, professors and scientific and technical workers 
who had many years of experiences in field work research on pre-Sinian 
metamorphic iron deposits. They were all extremely happy to get together 
for extensive academic exchanges under the party's guiding policy of 
"letting a hundred flowers bloom and a hundred schools contend." Everyone 
s,oke rather freely, presenting their own ideas and arguments, learning 
from each others’ strong points, and thus gained a lot from the meeting. 


Altogether, 46 academic theses were handed in, 26 of which were presented 
at the forum. The theses were extremely rich in content, an?’ remarkable 
progress was found in the following three aspects: 


First, research on basic geological theories has been stressed and enhanced. 
Through research on the features of the local rock combinations, metamor- 
phism, migmatization, etc, we have come up with new ideas on the division 
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stratigraphic succesaion In addition, we have also gained a better 
understanding of the structural trameworks of basements, Besides, our 
region has produced a tairly large volume of teotopic dating data deter- 
mined with the rubidiumestrontium iseochromiam method. To a certain 
extent, it has laid the toundations for further research on the pre- 
Sinian tsotopic chronology of this region. 


Second, research on the geological background of the region has received 
wide attention. Based on large volumes of geological data which had been 
accumulated over a great number of years, the participants at the forum 
presented some new acientific arguments on such problems as genetic 
environment, mineral control conditions, late period tectonic changes, 
and the tormation conditions of rich iron deposits. They conducted 
extensive in-depth studles and discussions on the problems, and based on 
the various aspects of research as described above, they pointed out the 
direction for further extensive exploration of mineral deposits and the 
prospects of expanding old mining areas. 


Third, many scientific research methods and means are being used, such 

as electronic processing of geophysical data, satellite photos, interpre- 
tation of aerial photographs, oxygen isotopic geology, mathematic geology, 
and research on associated accessory minerals and geochemistry, etc, which 
has provided an even greater scientific basis for deepening our under- 
standing of the genetic environment and deposit features of metamorphic 
iron. 
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PHYSICAL SC LENCES 


DISCOVERY OF NATIVE RUTHENIUM IN GUANGDONG REPORTED 


Beijing DIZHI LUNPING [GEOLOGICAL REVIEW] in Chinese Vol 26 No 1, Jan 80 
pp 74<-76 


{Article by Lin Yuchuan [2651 3022 1557] of Central Laboratory, Guangdong 
Geological Bureau, and Chen Keqiao [7115 0344 2884] of the Institute of 
Mineral Deposit Geology, Chinese Academy of Geological Sciences: "Discovery 
of Native Ruthenium in Guangdong Province") 


|Text] Native ruthenium, the end member of the ternary Os-Ir-Ru system 

in the platinum group, was discovered in the ultrabasic rocks of Dadun 
Mountain, located in Yangchun County's South Lake (Nan Hu), Guangdong 
Province. In early 1976, a preliminary nomenclature was made on the 
basis of electronic probing data, and preliminary reports were published 
in limited circulations, i.e. Research on the Natural Deposits of Platinum- 
Palladium in the Oxidized Zone of Platinum-Bearing Ultrabasic Rocks in 
Dadun Mountain, South Lake, Yangchun County, Guangdong Province and Guang- 
dong Geological Field Work Information (No 4, 1978). Beginning in 1978, 
we conducted in-depth research on this particular kind of mineral, and 
new tests were made to redetermine its composition and other physical 
properties. In addition, x-ray analyses were conducted with the help 

and guidance of Professor Peng Zhizhong [1756 1807 1013] of the Wuhan 
Geological College. The mineralogical research on native ruthenium has 
taken another step forward. 


The native ruthenium specimens are kept in the Geological Museum of the 
Ministry of Geology. 


Occurrence 


Natural ruthenium occurs in the oxidized zone of platinum-bearing augite 
rocks which are emplaced in the marginal facies of masaite rocks in the 
form of pipe-shape pseudo-minor rocks. The lithological character of 

the augite's terrene is partially metabiotite with magnetite-bearing augite 
which had been exposed to very acute weathering; the structure is loose 
and soil-like, and the color is brown yellow or brown. The platinum and 
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palladium contents in the oxidized zone is generally 0.2g/T, and beara 
0,0001-0,013g/T of osmium. Generally, the platinum-palladium content of 
augite is slightly lower than oxidized zones. The chief metallic minerals 
in oxidized zones are magnetite, lerrohydrite, hematite; secondary metallic 
minerals are; washingtonite, soft manganese and pyrite. There are also 
small contents of asenomarcasite, chalcopyrite, megabasite and cobalt 
glance. besides native platinum group minerals, sperrylite is another 
large group of mineral found among the oxidized zone specimens on the 
concentration table. Also discovered in the augite formation are such 
platinum group minerals as native platinum, cooperite, cooperite-palladium 
and stibiopalladinite. In addition, there are some native element minerals, 
such as native chromium, natural gold and natural bismuth. 


Physical Properttes and Optical Properties 


Native ruthenium appeare in the form of rystalline particles, measuring 
20x24x30 microns tn grain size. Silver white, strong metallic luster. 
The planes of the crystalline particles are partially uneven with occa- 
Sional tiny pits. Unseluble in hydrochloric acid and nitric acid. 





Under a reflector, ruthenium is white in reflected light and shows weak 
anisotropism. With a Leitz Ortholux microscope and a MPV-1 microscope 
photometer, and based on WC data provided by the British NPL, the reflec- 
tivity value (R%) of ruthenium is 64.4 for the visible light wavelength 
of 546 mm (measured by Chen Dianfen [7115 3013 5358] of the Chinese Aca- 
demy of Geological Sciences) 


Chemical Composition 


The native ruthenium specimens were obtained from the oxidized zone of 
the platinum-bearing augite terrene in Guangdong's Yangchun. Two elec- 
tronic probe analyses were conducted in conductive sand light plates. 


The first electronic probe analysis was conducted in January 1976 by the 
Guilin Institute of Metallurgical Geology. The instruments consisted of 
a Japanese EB-3 electronic probe; the x-ray take-off angle was 52.5 degrees, 


and the working voltage was 25 Kev. In the second electronic analysis, 


the measurement instruments consisted of a Japanese JSM-35 scanning elec- 
tronic microscope; the take-off angle of some of the x-rays from the elec- 
tronic probe was 35 degrees; the working voltage was 25 Kev; the brass 
platform's beam current of 2 x LO-8A was used as standard. Prior to the 
analysis, the specimens had been put to qualitative and semi-qualitative 
tests with a U.S.-made ORTEC 6200 x-ray multichannel energy spectrometer 
(see energy spectrum pictures of native ruthenium). Subsequently, an 
electronic probe was used to conduct quantitative analysis of the mineral 
composition; reflective electronic images, and secondary electronic images 
ot the specimens as well as the characteristic x-ray images of the princi- 
pal elements were photographed (Photographs 1-4). [not reproduced] 














ihe specimens were ali selected trom metallic elements with pure spectrums. 
the Cest results were corrected through ZAF, and the results of both 
analyses are shown in Table lL, 


Table |. Results of the Electronic Probe Quantitative Analyses of Native 
Ruthenium from Guangdong's Yangchun 
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*Determined by Chen Zhenyu [7115 2182 3842] of the Guilin Research 
Institute of Metallurgical Geology 


Based on the results of the second electronic probe analysis, we have 
arrived at the following chemical formula: 


(Ru; , g2Wo 97000 , oaFeo, 03) 


The preceding native ruthenium chemical formula may be simplified to Ru. 
X-Ray Powder Data 


fhe Debye powder pictures of native ruthenium crystalline particles were 
photographed in the X-ray Lab of Wuhan Geological College with a Weissen- 
berg camera (57.3 mm diameter) using the symmetrical method. Lab condi- 
tions: Cuka8, 35 Kev, 70-80 mA, exposure 6 hours. As the crystalline 
particles were tiny, plus the tendency towards preferential orientation, 
the photographs showed fiber characteristics, and the powder spectral 
lines were not continuous. Using the d-scale in measurements, the pow- 
der data were thus obtained and tabulated as shown in Table 2. 


The special lines in the actual data matched completely with those in 

the ASTM cards (6-0663) for artificial Ru, and, as far as the structure 

was concerned, there was no doubt that the mineral in question was indeed 
native ruthenium. Based on diffraction lines (103), (112), (203) and (211), 
the sizes of the crystalline cells were measured as follows: 


ag= 2.72 A, Co= 4.282 A, hexagonal crystalline system. The space group 


was Do = P6/mmc. 
Discussion 


1. The native ruthenium found in our country exists in the form of mono- 
mer crystalline particles; its occurrence is clearcut; its nomenclature 
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lable <. A»ray Powder Dittraction Data for Native Ruthenium of Yangchun, 
Guangdong 


l "4 d hkl 


| é L9.0/ 2.36 LOO 
Z } L9.6/ (2.29) LOL(B) 
} } 21.11 2.14 002 
4 LO 22.\2 2.06 10] 
5 4 28.79 1.59 LO2 
6 5 4.53 1.354 LLO 
/ 4 9.19 1.225 LO3 
8 ; 42.14 L.150 112 
4 2 43.0] L.130 201 
LO 2 45,22 1.086 004 
Lj j 58.30 0.906 203 
L2 } 62.13 0.872 211 
L3 ; 65.66 0, 846 L14 


Analyst: Ma Zhesheng [7456 0811 3932] and Ximen Loulou [6007 7216 7216], 
X-ray Lab, Wuhan Geological College 


is based on its composition, optical properties and x-ray data; and it is 
thus classified as the end member of the tenary Os-Ir-Ru system. 


2. The crystalline cell parameters of native ruthenium are as follows: 


a= 2.724, Co" 4, 2824. Compared to the size of artificial Ru crystalline 
cells (a= 2./058A, Co = 4.28194, its a, volume is slightly greater than 
artificial Ru, which could be related to its small contents of W 
(electronic probing analysis showed W = 6.077%), since the radius of a W 
atom is slightly greater than Ru. 


}. Im 1974, a ruthenium-rich mineral from Horokanai, Hokkaido was dis- 
covered in rutheniridosmium (electronic probing analysis data: Ru 64.43 
percent; Ir 14.6. percent; Os 5.29 percent; Rh 7.05 percent; Pt 9.14 
percent). Based on the nomenclature principle of the ternary Os-Ir-Ru 
system proposed by Harris and Cabri’ in 1973, Urashima and associates 
named it native ruthenium, and published a paper on the new mineral.* 
But as they could not conduct powder analysis, their report did not con- 
tain any x-ray data. Besides, the secondary electronic image did not 
reveal any distinct boundary between this kind of mineral and rutheni- 
ridosmium; thus, there were no clear indications as to the morphological 
feature of this particular kind of mineral or the relationship between 
it and rutheniridosmium. The discovery of native ruthenium in our coun- 
try is further proof of the existence of native ruthenium in the natural 
world. 











4, the galm difference between the native ruthenium found in our country 
am’! (he fative ruthenium produced in Hokkaido, Japan lies in their chemi- 
(a) compositions, China's native ruthenium contains 91.1 percent Ru; 

its composition te relatively pure, and it does not contain other platinum 
group elements, ite hu content is almost WO percent higher than the 
fative cuthentum of Weokkaido, Japan (Ru 64.43 percent). 


», Al present, this type of mineral has been found only in concentrates 
of samples from oxidiged gones. So far, it has not been found in any new 
augites which are ite protogenic rocks. This could be attributed to the 
relatively low Ru content in the protogenic minerals, plus the extremely 
emil size of the mineral particles which makes enrichment difficult. 
Moreover, it le impossible to observe ite intergrowth composition with 
other winerale, Purther minerdogical research must be conducted to learn 
more about ite genetic relations, 


the a Chore express their thanke to the 704 Team Laboratory of the Guang- 
dong Ceological Bureau, the X-ray Lab of Wuhan Geological College, and 
Chen Dianfen of the Chinese Academy of Geological Sciences for their help, 
and to Mesere Peng Zhizhong and Chen Zheng [7115 2973] for checking the 
completed manuscript and giving advices. 
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APPLIED SCLENCES 


NEW CHINESE CHARACTER INPUT SCHEME DEVELOPED 
Tianjin TLANJIN RiBAO in Chinese 11 Jun 80 p 1 


[Article: “Encoding Based on Shape and Sound of Charactere le Kasy To 
Remember and Promote, and Will Help Spread the Use of Computers in all 
Areas of Chines Life”™!] 


[Text] In order to enable Chinese characters to be processed by computers, 
Guo Shughen (6753 3219 3791) of the inetitute of Data and Communications 
Technology of the Minietry of Poste and Telecommunications, Yang Junlin 
[2799 0913 2651) of the Information Office of the Tianjin Municipal 
Scientific and Technical Committee, and Guo Jingiu [6753 3160 4428] and 

Wu Hui [0502 6540! of the Tianjin Municipal Postal Inetitute have cooperated 
in developing the UYBX Combined Sound-Shape Encoding Scheme for processing 
Chinese characters. From 6 June co 9 June, the Bureau of Science and 
Technology of the Ministry of Poste and Telecommunications, the Tianjin 
Municipal Scientific and Technical Committee, and the Scientific Research 
Institute of the Ministry of Posts and Telecommunications joined in holding 
an appraisal meeting in Beijing. More than 80 representatives from gore 
than 50 organizations, including the Computing Center of the State Planning 
Commission, the institute of Computer Technology of the Chinese Academy of 
Sciences, Inetitute of Linguistics of the Chinese Academy of Social Sciences, 
and the Chinese Communications Society attended the meeting. The delegates 
felt that the proposal was (airly good, that it possessed many outstanding 
features, was a gratifying achievement, could be applied in many sectors 
and could be continuously improved. 





The scheme underwent testing and trial use by the Computing Center of the 
State Planning Commission, the Computing Center of the Ministry of 
Metallurgical Industry, a certain research institute of the Second Artillery, 
and the 7th Research Institute of the Ministry of Posts and Telecommunica- 
tions, which confirmed that it was suitable for computer input of Chinese 
characters and could be used for telegraphic communications. 


The scheme possesses a rather high degree of regularity. It has short codes 
and is fast, so that when one sees the code the character is apparent. It 
is easy to remember and has other good features which are conducive to 
promoting its use. 





if we are to develop the application of computers in various sectors in 
China, it ia fecessary to solve the problem of character information 
processing, of which the first step is to change the characters into a4 

code which the computer can reeognize, Chinese linguists and computer 
research personnel in China have expended considerable effort and proposed 
humerous hypotheses and proposale for putting Chinese characters into 
computere, Through several years of arduous research, comrades Guo Shushen, 
Yang Juntin, Gue Jingiu, and Wu Hui arrived at the UYBX encoding scheme, 
Thle prepesal attracted the serious attention of concerned departments 

ae soon ae it wae formulated. Last May the computing center of the 

Minietry of Metallurgical Industry began to use this system on a trial 
basis, carrying out Line point<to-point communications experiments with 

the Tianjin Bureau of Metallurgy. Before Long, 4 certain research institute 
of the PLA Seeond Artillery adopted the scheme and carried out on-line 
teating of the character information processing system, including character 
input, dieplay, printing, internal code conversion, character editing, 
character retrieval and other functions, achieving fine results, The 
information Office of the Tianjin Municipal Scientific and Technical 
Committee had fine results in using this system to experiment with payroll 
processing on microprocessors and in retreiving the results of scientific 
research, The State Planning Commission is already using this system on a 
trial baste in the communication networks in 26 provinces and municipalities 
throughout the country to carry out normal communication work. Having 
undergone rather widespread experimentation and application by different 
departments, the system was very well received by the testing unite and 
operational personnel, 


2k, 











APPLIED SCLENCES 


MODERN CLPHER MODERN COMMUNICATIONS DESCRIBED 


Shanghai KEXUE HUABAO [SCIENCE PICTORIAL] in Chinese No 6 Aug 79 pp 12-13 


lArticle by Shae Yabao [6/730 0068 1405])] 

[Text|) in the article “One Time Ciphers and Successive Encryption,” we 
provided 4 preliminary introduction to successive encryption, but this is 
only the foundation of modern cryptology, using addition and subtraction 
to encipher charactere and evmbole. In sodern communications, besides 
the tranemission of the written word in messages, there are also speech 
and pictures, therefore, the mathematical toole used by modern cryptology 
in the encryption of modern communications are very complex, using every- 
thing from matrix algebra to number theory. 


Encryption by Groupes 


The method of successive encryption is transforming characters into num- 
bere and then encrypting them. Encryption by group does not encrypt 
numbers again individually, but traneforms the section of clear text (that 
ie characters) into a group of encrypted text according to fixed rules. 


Taking the commonly veed matrix encryption method as an example, we could 
take the 26 letters of the English alphabet and arrange them at will into 
4 matrix cipher key according to the 5 x 5 matrix shown in Figure li~-a. 
inaemuch ae it only contains 5 x 5 = 25 letters, we will apecify that T 
will be eubetituted for I, 0 will be substituted for spaces between words, 
and carry out subetitution encryption of the Letters according to the 
following rules: 


Divide the clear text into 4 qumber of groups by forming a group from 
every two lettere from berinning to end. 


2. if the two lettere in « group are in the same row, the letters to 

the right of the reepective letters will be substituted for them, such as 
eubatituting VU for WO. When the laet letter in a row is encountered, the 
firet letter in that row will be eubstituted, such as substituting RG for NC. 
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Figure i, 


\. When che two letters are in the same column, the respective letters 
below them will be substituted for them, with the bottommost letter in 
a columm having the topmost letter substituted for it, such as RO being 
substituted for MZ, and PX being substituted for CU. 


4, Where letters are repeated, the letter below it in the column would 
be substituted for it, such as substituting UU for PP. 


5. When the two letters in 4 group are on a diagonal in the matrix, the 
two letters in positions symmetrical to them on the other diagonal would 
be substituted for them, such as substituting XM, for HA. 


After adopting such rules for encryption, we could encrypt the clear text 
Happy New Year to you. First, every two letters of the clear text would 
be placed in a group, making: HA PP YO NE WO YE AR OT 00 YO UO; and then 
converting it according to the rules mentioned above into the encrypted 
text arrangement: /XM/UU/../EV/VU/LZ/../../FF/../DU/. The entire clear 
text cannot be converted into encrypted text by using the matrix cipher 
key in Figure l-a, how ver, because four groupa--YO, AR, OT, AND YO-- 

are not in the same row, the same column, nor on a diagonal; so there is 
no way in which they could be converted according to the rules. They are 
represented by ".." in the above encrypted test sequence. Yet we could 
make another matrix cipher key in advance (Figure 1l-b). In this way we 
could convert the above four groupe of letters into encrypted text accord- 
ing to the rules. From this we can see that a series of matrix cipher keys 
could be made so that the entire clear text could be converted into 
encrypted text. Finally, we would derive the following encrypted text: 

UU BN EV VU LZ AW XC FPF BN DU. Were a third party to intercept such 

a secure telegram, he could not even guess its meaning. 


The reliability of encryption by groups lies principally in the length of 
the groups and the selection of the method of substitution. In the above 
example, we only did it with groups of two, whereas were we to use compara~- 
tively longer groups (such as four letters to a group) or alternate lengths 
of groups (such as three letters in a group, five letters in a group, and 
again three letters and five letters in a group), the reliability after 
encryption would be raised further yet. In addition, were more matrix 
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The Level of security provided by this type of cryptic language is deter- 
mined principally by the selection of the exchange method, because of 
the inherent Limitationa of exchange methods, a high level of reliability 
cannot be achieved by this type of encryption method, Should the surrep- 
titious Listener record the cryptic language and use electronic computers 
to carry out program analyaia, it would still be possible to break this 
type of eryptic language. 


A trend in the modernization of communications technology is first to 
digitize the message to be tranemitted and then to tranemit it digitally. 
In the field of votee encryption technology this produced digital voice 
encryption. 


Digitized Voice Encryption. Modern digital telephony is a communications 
technique in which voice signals are transmitted digitally after having 
been digitized (Reference "Digital Communications" in the April 1978 
issue of this periodical). Such analog signals which have already been 
digitized may be encrypted according to the encryption method used for 
encrypting characters. Transmission, reception, and reconversion of 
voice signals after digitizing and encrypting them greatly increases 

the intermediate technical links. To enable the distant party to hear 
the sound on a timely basis requires the very high speed transmission of 
digital pulee signals, generally transmitting at a minimum of 15,000 
binary pulse signals per second. The general run of public telephone 
cireults cannot accept such high rates of transmission. To permit the 
transmission of digitized voice signals over ordinary telephone circuits, 
people invented the sound encoder method. 


Sound Encoder Method. Its fundamental theory is similar to that of speech 
digitizing. The difference is that the sound encoder method encrypts and 
tranemits only the principal spectrum component (rather than the entire 
spectrum component) of the voice signal, and this is done under the 
premise of insuring that it [the signal] does not become deformed. 


The distinction between these two methods resembles somewhat that between 
outlining (Figure 3, right side) and sketching (Figure 3, left side). 

A good artist needs only a few strokes to draw a person remarkably true 
to life. The voice encoder is thus the “stenographer” who sketches the 
voice signals. 
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[Best reproduction available] 
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inasmuch as the volce encoder graapa the critical characteriaticsa of 

the volce signal for digitization, the number of digital pulse codes 

is reduced greatly, lowering tranamiaston speed requirements. Thia type 
of encrypted voice signal may be transmitted on better-quality 

public telephone ewitching networks, 


New Developments in Cryptology 


Along with the development of modern communications, the scope of appli- 
cation of cryptography has continued to expand, and cryptologic methoda 
are becoming more and more marvelous. With the entry of the computer 

into the fleld of communications, the question of encrypting computer 
communications has naturally risen. Data transmission between computers 
is an arrangement of a continuous series of “O's” and “l'a.” This can 
also be encrypted by the successive encryption method, except that base-10 


calculations must be converted to the binary principle. Secause there 
are only two symbole: O and 1, when developing new cipher keys, the 
probability of repetition using the previously utilized cipher keys is 
much greater. fheretore epecialized cipher key generators for trans- 
mission and reception muet be used to Lengthen the cyclic period of the 
cipher ney arrangement a: auch aa poaesible., 


In their research in cryptographic methods, people have always thought 
about whether a type f ervyptosystem could be deve loped which, by being 
able to use computers for high-speed encryption and decryption, could 
be used repeatedly without changing the cipher key, and would not be 
broken by cryptographic spectaliats. ([Liefusite 0441 1715 2448 3676) 
and othere of the Massachusetts Institute of Technology in the United 
States proposed to begin with number theory research and use prime 
numbers ae 4 ‘trap door tunction to develop cryptographic systems. 
This brilliant hypothesis established a type of cryptographic system 
which would be difticult t break in a thousand years, while the method 
of encryption couid bs ompietely open. This was definitely a major 


| 


breakthrough in cryptolos 
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APPLIED SCLENCES 


ASVECTS OF SHLP DESIGN ANALYZED 


Beijing CHUANBO GALLUN [INTRODUCTION TO SHIPS AND VESSELS) in Chinese 
29 Mar 79 pp 57-62, 101-102 and 199-201 


i\Extracte from book edited by Wuhan Water Transport Engineering ILnsti- 
tute; sectiona renumbered ] 


iText| 1. Speed Characteristice 


As everyone knows, in order to make a ship sail at a given speed, it is 
necessary to assure that the propeller will produce a certain amount of 
thruet to overcome drag. In order to assure that the propeller will 
develop the proper thrust, the main engine must provide the propeller 
with a certain amount of power. It can be seen that the hull, the pro- 
peller and the main engine are interrelated. 


The ship's speed characteristic is the ability of the main engine to 
achieve a relatively high speed with a relatively small power consumption. 
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if we let the ship's speed be v (meters per second), with a drag R 
(Figure 3-14), then the power consumption (in a unit time) is R x v, 
which is called the effective power. Power is usually measured in horse- 
power. Since 1 horsepower is 75 kilogrammeters per second, the (metric) 
effective power is 








Rx 
Pye I (3-9) 


The energy required to propel the boat forward is provided by the main 
engine, and the power which the main engine develops is called the engine 
power Py. The power produced by the engine is tranamitted to the pro- 
peller through a reduction gear, the thruet bearing and the propeller 
shaft, after which the rotation of the propeller imparts to the ship the 
power to move it forward, which is called the propulsive power. The pro- 
puleive power is generally amaller than the power developed by the main 
engine, because the power developed by the main eng ine suffers some 
losses in the transmission and conversion process. At a given speed the 
propulsive power produced by the propeller is used in overcoming the cor- 
responding effective power; they are numerically equal. 


The ratio of a ship's effective power to its engine power is called the 
propulsion efficiency and is represented by n: 


_ 4 (3-10) 


Combining equations (3-9) and (3-10) we obtain 


Py - Rxv 


Pus » ‘'DX® 


aI (3-11) 


Equation (3-11) gives the relationship between the engine power Py and the 
drag R, the velocity v and the propulsion efficiency yn. To maintain a 
certain speed v, while minimizing engine power Py, the most effective 
methods are: first to decrease the drag R; and second to increase the 
propulsion efficiency 4. These two problems are the ones which must be 
solved in relation to the speed characteristic. 


A. Decreasing the Drag 


When a surface vessel moves through still water, it is subject to air and 
water resistance. The resistance of air above the ship's water line is 
called "air resistance," and in most civilian ships it amounts to only 
2-4 percent of total resistance. The resistance of the water below the 
water line is called "water resistance,” and includes two parts: the 
appendage resistance of rudders, shaft brackets and bilge keels protrud- 
ing from the hull, and the resistance of the hull itself, or "naked hull 
resistance." Under ordinary conditions the appendage resistance is only 
3-10 percent of the total drag, and accordingly the naked hull resistance 
is the main component of the drayx on a ship. Accordingly decreasing ship 
drag primarily involves a decrease in naked hull resistance. 


In Figure 3-15 a hull model moving in still water in a tank is shown. 
By observing closely we can see that unusua: phenomena are produced at 
several points around the hull. 
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Figure 3-15 


First, because water ,jis a viscous fluid, a thin layer of water adheres to 
the hull in a longitudinal direction as soon as it begins to move forward; 
in marine architecture this is called the “boundary layer." For ease in 
observing it, we show it in magnified form in Figure 3-16. When the ship 
and the boundary layer more forward, energy is consumed and frictional 
drag produced; the size depends on the wetted surface area of the hull. 

In addition, it is also related to the speed, the roughness of the hull and 
other factors. Barnacles and seaweed in the water generally grown on the 
hull, making it very rough and thus increasing the frictional drag; this 
is generally called "bottom fouling drag." It is particularly great when 
a ship is sailing in equatorial regions. When a ship frequently sails 
between seawater and fresh water, this fouling is somewhat alleviated. 

In order to decrease the effect of fouling, most seagoing ships go into 
dock at regular intervals for removal of the fouling and repainting of 

the hull, which increases the sailing speed. 














Figure 3-16 


Key: 1. Boundary layer 2. Hull 3. Eddies 


Second, eddy currents are produced at the stern of broad ships (see 

Figure 3-16). These are forced astern of the ship and are continuously 
produced, The eddies consume energy equivalent to the resistance encoun- 
tered by the hull, and this is called “eddy resistance" or “form resistance." 


Third, waves are produced around the ship; and this energy loss is called 
“wave-making resistance." 


The total resistance experienced by a ship is primarily naked hull resis- 
tance, which is a combination of the abovementioned three resistance fac- 
tors. When sailing at low speed, frictional resistance is the main com- 
ponent, sometimes amounting to 75 percent of total resistance. Eddy 
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resistance and wave-making resistance only amount to 25 percent, and are 
called "residuary resistance." But when the ship is sailing at high speed, 
frictional resistance accounts tor a smaller percentage, and residuary 
resistance may be 60 percent or more. 


Categorizing the foregoing, the drag experienced by a surface ship sailing 
in still water is as follows: 


Ait 
resistance 
Total Appendage Frictional 
resistance resistance res'* ance 
Water 


resistance 
Naked hull Form 





resistance resistance 
Res iduary 
resistance 
Wave-making 
| resistance 


Frictional resistance is primarily affected by the size of the ship and 
the surface roughness and is not much affected by shape, so that methods 
of decreasing this kind of drag are extremely limited. One effective 
method is that of improving the paint characteristics. In order to de- 
crease friction drag on submarines, some people have studied the viscous 
substances secreted by fish skin in order to develop a paint with good 
lubricant capabilities, but this has not yet been successful. Accord- 
ingly, for many years the main approach has been to change the shape of 
the hull in order to decrease residuary resistance, and noteworthy results 
have been cbhtained. The glide boats, hydrofoils, and air cushion ships 
are successful ship designs which decrease wave-making resistance. The 
initial purposes of designing double-hulled ships were that of increasing 
stability, and especially that of obtaining decreased wave-making resis- 
tance, but this attempt has had only partial success. The wave-suppress- 
ing shape currently used on some river ships has good wave-decreasing 
properties and has relatively low resistance at medium and high speeds. 
Figure 3-17 shows a wave-suppressing ship body plan. The short range 
passenger and cargo boat Dongfanghong No 118, developed for the upper 
Yangtze in 19/1, also uses a longitudinal-flow wave suppressing shape, 

and practical experience wit: it shows that its wave decreasing and hand- 
ling characteristics aie relatively good, but the bow is relatively subject 
to wave impact. Because these ship designs have low-speed drag character- 
istics which are inferior to ordinary ship designs, and also because in 
high winds and heavy seas wave impact and pitching are relatively serious, 
in recent years these ships have been slow to gain acceptance and opinions 
of them have been mixed; more investigations and model tests are needed 

to demonstrate their value. 















































Figure 3-1/, Transverse section of wave-suppressing hull 


Key: 1. Deck line 3. Water line 
2. Raised deck line 4. Base line 


In our discussion of measures to decrease ship drag, we should also men- 
tion the effect of the bulbous bow. In reality the bulbous bow involves 
adding a rounded body to the bow of an ordinary ship. When sailing, both 
the hull and the bulbous bow produce a wave train. But if designed cor- 
rectly, they can make the wave peaks of certain waves coincide with 
another series of troughs so that they interfere with each other and 
cancel each other out, thus decreasing wave-making resistance. 


Research on bulbous bows began early in this century, but it was limited 

to military and high-speed ship applications; in recent years, however, it 
has been extended to tankers and bulk cargo ships. For example, the ocean- 
going dry cargo ship Fengguang [7364 0342], the oil tanker Daqing [2192 
1987} No 40 and the 25,000 ton bulk cargo ship Zhengzhou [6774 1558] all 
have bulbous bows. 


In the process of development of bulbous-bow ships, many different designs 
(shown in Figure 3-18) have appeared. 
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Figure 3-18. Several types of bulbous bow 
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lL, Dropeshaped bow, this is a torm which was adopted rather early. 
When viewed head-on the underwater part looks like a hanging drop, 
hence the name. This is the first of the designs shown in Figure 3-18. 
A characteristic of this shape is that the bottom part is almost level 
with the keel, and the effects are best when it is fully loaded. But 
when ballasted and in high winds and heavy seas, the bulbous bow is 
subject to wave impact, and its effectiveness is almost lost. It is 
best used in high-speed regular cargo ships. 

2. Impact-angle bow. The bow of the ship has a protruding, acute- 
angled rounded tip. The pointed tip is approximately flush with the 
ballast line, so that when sailing with ballast the effects are very 
good, but when fully loaded they are less good. This type of prow is 
usable in broad oil tankers, ore ships and bulk cargo ships, because 
with these ships a ballasted return voyage is almost unavoidable. This 
type ot design is also quite poor in heavy winds and high seas. 


}, S=V shaped bow. Seen trom the side, the bow is S-shaped, but when 
viewed from the front it is V-shaped, hence the name. This type of 
bulbous bow is effective when fully loaded, and is also fair when 
ballasted. [In addition, in wind and heavy seas, the head-on impact of 
waves is relatively light. Accordingly, this shape is rather extensively 
used. The Zhengzhou has this type of bow. 

4, Rounded cylinder shape. This is a cylinder attached to the nose of 
an ordinary ship design. The cylinder ends in a hemisphere, and the 
length of the cylinder depends on the breadth of the ship and the speed. 
Experiments show that this type of bow decreases resistance both when 
fully loaded and when ballasted. Because of its simple structure, it is 
inexpensive to produce, and it is often added to older ships already in 
service, 


In general, adding a bulbous bow can increase speed by about 0.5 knots. 
The bow also somewhat increases buoyancy, and can produce a slight in- 
crease in load carrying capacity over other ships of the same dimensions. 
For ships with the engine room aft, the bulbous bow can serve as a 
ballast tank, so as to adjust the trim of the ship. But some probleis 
are also associated with ships. For example, when dropping anchor, the 
anchor may collide with the bow, and in addition raising the anchor is 
difficult. Moreover, ships with the bulbous bow also experience some 
ditficulty in docking. 


B. Increasing the Propulsion Coefficient 


As mentioned above, in the process of transmitting power from the main 
engine to the propeller, there are power losses resulting from friction 
in the reduction gears, the thrust bearing and the like. Because of 
recent advances in the mechanical industry, these friction losses are 
now much smaller; the reduction gear efficiency has been increased to 





1,94°0,.99 and that of the propeller shaft to the same range. it isa only 
the efficiency of the propeller that ta low, generally amounting to 
U.}e0,/, Accordingly, the problem of increasing the propulsion efficiency 

ia really primarily a problem of increasing the efficiency of the pro- 
Peller iteelf, 


in order to tavestigate high-efficiency ship propellers, in the last 
hundred years, wheele-type propellers, hydraulic screw propellers, aero- 
dynamic propellere and jet propellers have been tried out in practice, 
Necause hydraulic sertew propellera have a simple structure and high 
efficiemy, they are the moet extensively used, 


In the use of hydraulic screw propellers, variants such ao ducted pro- 
pollere, vertical axie propellers and 360° turnable propellers have 
A» @ared 


1. Ducted propellers. Ducted propellers are also called shrouded 
propellers. Their etructural peculiarity is that around the screw is 
installed a cylindrical sleeve with an airfoil-shaped Longitudinal sec- 
tion which is called a duct or shroud. If the shroud and hull are a 
single unit, thie ie called a rigid shroud; if the shroud is connected 
to a rotating rudder and also functions as a rudder blade, it is called 
a movable shroud. Figure 3-19 shows the movable guide tube propeller on 
the Changjiang [7022 3068] No 440 tug. 





Figure 3-19. Shrouded propeller 


The reasons that the shrouded propeller can increase efficiency are that: 
(1) the flow speed within the guide tube is high and the pressure low, and 
the pressure difference between the interior and exterior of the guide 
tube produces an additional thrust on the wall of the shroud; (2) because 
the gap between the propeller blades and the shroud is very small, this 
limits bypass losses at the ends of the blade tips; (3) the shroud can 
decrease wake compression behind the propeller, which means that energy 
losses are decreased. Experience shows that for ships with relatively 
high propeller loading, such as tugs and pusher tugs, the use of the pro- 
peller shroud produces particularly good effects. If correctly designed, 
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it can increase the power at the towing hook by 30°35 percent, but for 
propellers with light loading the shroud produces only a emall effect, 





UR eae ‘eR eee 


Figure 3-20, Vertical axis propeller 


Key: a. Boat with vertical axis propeller 
b. Structure of vertical axia propeller 


2. Vertical-axis propellers. Figure 3-20 shows a harbor ship equipped 
with a vertical-axis propelier. The characteriatic of this propeller 

is that the axis of rotation and the propeller blades are both vertical, 
and when in operation the propeller rotates in a horizontal plane, hence 
the name. It is necessary only to feather the blades in order to direct 
the thruet of the propeller forward, backward, to the right or to the 
left. It ig not necessary to reverse the main engine: even more impor- 
tant, because the thrust can be directed in any direction, maneuverabil- 
ity is particularly high, and it ise particularly suited to harbor boate 
whose mobility requirements are extreme. Because the structure is very 
complex, the production cost is high, and accordingly this type of pro- 
peller has come into only limited use. 


3. Turnable 360° propeller. The characteristic of this propeller is 
that the screw can be turned through 360° [in the horizontal plane]. 
Figure 3-21 shows a 360° propeller with shroud; the power train is shown 
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in Figure 5-20 (not reproduced]. 


For maneuverability to the right or left, front or 
back when the boat is in motion, the 360° propeller 

is even better than the shrouded propeller and the 
vertical-axis propeller. This is because although the 
shrouded propeller produces considerable thrust when 
moving forward, the thrust is lessened when backing, 
and maneuverability is less than ideal. Conversely, 
the vertical-axis propeller has good maneuverability, 
but thrust and thrust efficiency are lower. Even 





Figure 3-21 . though the 360° propeller has no rudder, it can still 
Turnable 360 turn all of the propeller thrust in a manner equiva- 
propeller 


lent to that of a rudder, so as to maneuver the ship; 





in addition the thrust per unit power is high, and moreover the backing 
thrust te the same ae the forward thrust so that 4 change from forward 
motion te backing is quite rapid, and affords convenience of maneuver= 
ability for the pliet, Accordingly, thie new type of propeller ise suited 
for tugbeats, tts disadvantage is the complexity of the mechaniam, which 
can @asily be damaged by floating wood of other objects, 


4 jet propeller, Thie is a hydraulic reaction propeller which consists 
of a hydraulic pump apparatus inside the ship and a water intake and 

jet tube, The jet opening can be submerged, out of water ot semisubmerged, 
The jet propeller hae 4 simple etructure and is reliable in operation, 
and it eliminates the danger of damage to propeller blades from etriking 
floating objects. It eliminates the vibration at the etern of the ship 
produced by propellers. ta addition the jet propeller can allow the 
machinery to be maintained at a fixed rotation epeed, with the ship's 
speed altered by changing the pump or jet orifice area, in addition to 
which changes in the direction of the jet can be used for turning and 
backing. It aleo decreases machine noise produced by propellers. in 
addition, jet propeller inetaliatione are installed inside the ship, 
which makes for ease of servicing and maintenance and decreases operating 
costes. Figure 3-22 shows a jet propulsion apparatus inetalled on a hydro- 
foil, 





Figure 3-22. Jet propeller 


Kev: 4. Jet orifice 

1. Exhaust ‘5. Gearbox 

2. Gas turbine 6. Guide tubes 
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3. Pump Direction of water flow 

In recent years, this country has developed a jet-propeller high-speed 
gliding boat with a dual pitch axial flow pump. The boat can reach 

30 knots or more. €xperience shows that performance is excellent and 
some technical performance characteristics exceed those of domestic and 
foreign products of the same type. 


As science has progressed, recently a 360° jet propulsion unit has also 
appeared. This propulsion unit was developed from a 360° screw propeller. 








it hae 411 the advantages of the 160° screw propeller, but ite depth of 
jq@merasion ie only 25°50 om, the Chrusteto-power ratio te id-i/ ke/hp, and 
it i@ suitable for emall river of sehallowewater boate and for bow 
mounted auxiliary rudder inetallatione on large pusher tuge or cargo 
ships. 


Z Nuclear Power Piante 


The main component of the Quciear propulsion unit te the nuclear reactor, 
which te equivalent to the boller and combustion chamber of a conven- 
tional inaetallation The nuclear tuel undergoes 4 chemical reaction 
within it and emite iafge quantities of heat, in order to vee thie 

heat energy, 4 liquid coolant can be cycled between the reactor and 
steam boller, which both coola the reactor and tranamite the heat energy 
to the steam unit, thereby producing large quantities of ateam to drive 
the eteam turbines, 


Figure ‘6 gives a diagram of euch an inetallation; the coolant is pree- 
surized water at i100 otmoepheres, eo that it te called a pressurized water- 
cooled reactor The nuclear power plant has 4 high power output and the 
ability to support 4 iong etay at sea, and does not require combustion; 
but it if necessary to inetall secure radiation protection equipment to 
protect the health of the crew. Currently, many nuclear power plants are 
in uee in military veseele and icebreakere, but there is not much 

trend toward using them in commercial fleets worldwide. 





Figure 6s. Nuclear power plant. 
Key ). Steam turbine generator 
1. Atomic reactor 4. Propeller electric motor 
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Heat exchanger 5. Propeller 











'. The Lines Plan, Laying Off, and Marking 
A. WulleSeale Modeling and Marking 


lL. Lines plan and estructural modeling of the hull, PFull-scale modeling 
of the hull uses a special work area which has particular requirements: 
the lofting area. In the lofting area, the numerical values from the 
conatruction blueprints are used to draw a 1:1 scale line plan of the 
hull in three projections (body plan, sheer and half=breadth waterline 
diagram) on a painted floor. Afterwards the lines plan is revised and 
amoothed eo that corresponding pointe in all the projections match up. 
In practice, in order to save area, the sheer and half-breath plans are 
generally combined into one, as shown in Figure 7-1. After the lines 
plan has been revised and smoothed, diagrame of the ribbing are made in 
terme of the rib spacing and positioning. In addition it is necessary 
to add some line drawings that are needed but which cannot be shown in 
the blueprints (for example cross bearers, stem posts, shaft opening 
and the like). 














Figure 7-1. Ship lines plan 


Next, using the standards for steel products and the relevant design 
blueprints, the layouts of all the structural elements including in- 
ternal structural members, the crossing points of internal structural 
membere and external plating and the junctions of external plating are 
laid out, after which the complete ribbing diagram is drawn. 


2. Expansion of hull members. The hull structural sembers, with vari- 
ous spatial shapes (curves, twisting and the like) are “expanded” to 
determine their actual shapes and dimensions in flat form, so that it 
will be possible to mark out on flat plates and shaped sections, and 
finally to machine, the desired shapes. 


Almost all of the methods which make direct use of the framing diagram 

to expand the structural members are geometric mapping methods. Some 

of the surfaces of hull structural members are expandable curved surfaces, 
i.e. can be expanded exactly to flat surfaces; other curved surfaces 
cannot be exactly expanded. For some of the parts which cannot be 
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exactly expanded aa flat surfaces, approximate flat surfaces can be 
found by approximate geometric mapping methods ao aa to meet the 
accuracy requirements of shipbuilding techniques. For some of them 

the approximate methods have too great an error, eo that it ia necea- 
sary to make 4 three-dimensional model of them and then lay asphalt felt 
or tarpaper on them in order to work out their platforma from their 
actual shapes 


After expansion, the structural members should be assigned the necessary 
machining allowances according to the requirements of assembly and weld- 
ing, after which templates or Line drawings are made up for marking. 


}. Template production and marking. Template production is the making 
of a certain number of patterne and templates (Figure 7-24) or drawings 
(Figure 7-2b) on the basis of the requirements of marking, machining and 
assembly; for certain external plates of particularly complex curvature 
and the anchor pipes and recesses, among others, it is necessary to make 
three-dimensional models (Figure /-2c),. Templates, patterns and three- 
dimensional modele are made up tn accordance with the framing diagrams 
and the drawings of the expanded etructural members. 
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Figure 7-2. A template (a), drawing (b) and solid model (c) 


Key: 

l Name of product 4. Quantity 

2. Number of drawing >. Material trademark 
3. Number of part 6. Standard 





in marking, the patterns, Cemplates and drawings are used to mark on 

uteel plates or sections the real shapes of the structural members 
expanded into flat form, after which they are numbered according to the 
name of the ship, the name of the part, the machining and assembly indi- 
cations and the Like, When marking it ia important to conserve materials 
to the maximum extent possible. Tt should be noted that when straight en- 
ing equipment and rust removal equipment are available, the steel products 
should be treated before marking. 


The method of marking on steel plates or sections the true shapes of 
structural membere after they have been developed in flat form or the 
basis of patterns and ctempiates is called template marking. Mar cing by 
thie method ia convenient, but the making of the template requires large 
amounte of wood (or asphalt felt) and working time, and it is very incon- 
venient to store and transport the templates. Accordingly, in smll- 
series and single-ship production, most of the hull members (such os 

flat decks, external plating, interior bottom plating, trusses and the 
like) are now marked from drawings. The marking methods described avove 
are all based on manual operations. 


5. Seale Layout and Optical Marking 


in seale Layout, the lines plan and structural layout are drawn up to 
1:2 or 1:5 seale on a pattern table consisting of a small, flat, rigid 
aluminum plate (steel or plastic may also be used) painted with white 
nitrocotton enamel, the hull members are expanded, and the pattern dia- 
grame (for optical methods) or profile diagrams (for electrooptical 
tracking gas cutting machines) are made up. Because the scale template 
is smaller than full-scale ones, the precision must be greater, and the 
individual operations are finer. 


Optical marking ie a method in which a photographic negative (or a draw- 
ing on polyester material) of the pattern is placed in an optical 
projector on the marking stand, and the true shape of the structural 
member is projected, enlarged, on a steel plate (Figure 7-3) [not repro- 
duced! and used for marking and entering the symbols. 


The optical marking method is convenient for automating the marking pro- 
cess. For example, by using electrical printing or photosensitive mark- 
ing combined with automatic transport and positioning equipment for the 
stee! plates the marking process can be fully automated. 


After repeated tests, this country's shipbuilders and technical personnel 
have experimentally developed automatic systems using electroprinting 
marking, optoelectric pattern marking and photosensitive marking, thus 
making a contribution to the automation of the ship hull marking process. 











on Mathematical Layout 


The basic principle of mathematical layout ta the use of mathematical 
formulas to expreas the lines plan of the hull (profile method) or the 
hull surface (curve approximation method). Figure /-4 is a representa- 
tion of the tormula of the standard curve for the waterline in the draw- 
ing of a ship's hull; the dimensional data and the necessary boundary 
conditions are used as initial data, and iterative computer methods 

and calculations are used to revise sad eamooth the Lines so aa to obtain 
a hull lines plan which te smooth and in which the corresponding pointe 
in the various projectiona all match up. At thie time every contour in 
the hull ie expressed by a particular standard curve formula (profile 
method), 








Figure /-4. Method of representing a hull line in mathematical Layout 


The mathematical layout method can do the work of making the lines plan, 
the framing drawings and the plating junctions, can do the work of expand- 
ing the flat forms of the hull structural members, the framing parameters 
and dimensions of templates for machining, and can determine the control 
data for numerically controlled gas cutting and cold shaping of the ribs. 


At present, mathematical layout is still in the development and improve- 
ment stage. On one hand, pattern display systems are being developed, so 
that in the process of making up the patterns by computer the designer 
can use a light pen to mark changes on the drawings; in addition, studies 
are under way on using mathematical methods for direct design of smooth 
hull contours called “mathematical hull shapes"; in the design stage it 
will be possible to use mathematical hull shapes to find the various hull! 
construction parameters so as to eliminate the hull marking process. 
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PERFORMANCE OF SLOTTED=<NOZZLE DUAL-DUCTED PROPELLERS STUDLED 


Wuxi ZHONGGUO ZAOCHUAN [SHIPBUILDING OF CHINA] in Chinese No 65, Apr 79 
pp i-33 


[Article by Ye Yuanped [0673 0337 1014) and Shen Yide [3088 6318 1795): 
"Experimental Studies of Dual-Ducted Propeller Series"; photographs not 
reproduced) 


|Excerpts] Abstract: In order to improve the effi- 
ciency of ducted propellers and to delay separation 

of the water flow from the trailing edge of the duct, 
the writers used the principle of wing flap lift to 
design a series of double-ducted propellers in which 
the rear duct was slotted and had an airfoil cross 
section. After preliminary experiments, the JD11 and 
SD11 double ducts with 15 different Holland towing 
tank Ka series propellers were used for open-water 
tests. On the basis of the experimental results, we 
analyzed the influence of several important parameters 
of the double ducts and propellers on open-water per- 
formance. In addition, we present open-water perforn- 
ance curves for the SD1l¢Ka duct and propeller combina- 
tion, whose open-water efficiency was rather high, and 
present the regression polynomial and the graph of 


p 6. 
l. Introduction 


Ducted propellers are becoming increasingly important in certain propeller 
systems intended to improve ship propulsion capabilities. 


A ducted propeller is a composite propulsion unit consisting of a propel- 
ler and a cylindrical airfoil assembly called a duct. When it encloses 
the propeller, a duct can control waterflow in the vicinity of the 


propeller. 














Flow ducts can tn general be classified as accelerating and decelerating 
types. The former type accelerates the watertlow in the vicinity of the 
propeller, and a4 certain thrust is produced on the duct itself, which de- 
creases the load on the propeller and tncreases its efficiency; the latter 
type causes the propeller blades to turn in a decelerating flow, producing 
4 negative thruat on the duct and delaying cavitation, 


The duct can be used to control the diameter of the propeller tail race, 
contracting it and reducing kinetic losses, or a turnable guide can be 
used to control the wake direction and thus to improve controllability. 
The duct can also be used in an axle-free symmetrical shape suited to the 
stern of the boat to produce a unttorm flow of water ahead of the propel- 
ler so as better to utilize the wake and decrease vibration and cavitation. 


Extensive practical experience with ducted propellers in the last 40 years 
indicates that when the propelier loading is large or when propeller dia- 
meter is Limited, adding an accelerating duct is an effective way of 
increasing ship propulsion. It was long thought that ducted propellers 
were only suitable for boats such as tugs and trawlers. However, recently 
ship dimensions, speeds and engine power have been steadily increasing, 
which hase accorded growing importance to effictency of the propulsion 
unit and to problems of cavitation and vibration. It has considerably 
spurred the use and investigation of special propulsion units such as 
ducted propellers. tn the last decade, ducted propellers have begun to 
be instalied on some large tankers, freighters, destroyers, submarines, 
bathy scaphes, minesweepers, landing craft and even torpedoes, with 
excellent results. Table 1 lists some typical examples of recent uses. ! 


[deal propulsion theory indicates that ideal efficiency of a ducted 
propeller depends on propeller loading. In order to increase efficiency 
or decrease optimal diameter, it is necessary to further decrease the 
loading on the propeller within the duct, which in turn requires the 

use of an accelerating type high-lift duct section. Accordingly, even 
though it is possible to use an augmented airfoil section to increase 
the duct tratling edge diffusion coefficient (the ratio of the duct 
opening area to propeller disk area) or the tail diffusion angle, 

owing to the viscosity of the waterflow the arc of the duct section 
cannot be too great, otherwise the waterflow will separate from the 
inner wall of the duct and its trailing edge. If steps are taken to 
delay separation and further increase ducted propeller efficiency, the 
range of use can be expended in the direction of medium or light loading. 
The present article presents experimental results on some slotted trail- 
ing edge double-ducted propeller series which can delay separation and 
increase efficiency. 


In aviation, the slotted flap is successfully used as a lift-increasing 
assembly, delaying separation of airflow from the wing surface.“ On the 
basis of this principle, the authors designed a set of nine slotted- 

nozzle double propeller ducts (for simplicity called flap section ducts 























Table 1. Some Foreign Ducted Propeller Assemblies 
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® Adjustable pitch propeller 
® After trial cruise it was decided to equip three sister ships 
with ducted propellers 





Key: f. Duct diameter (meters) 
a. Number g. Number of propellers 
b. Ship type and name h. Year 
c. Tonnage i. Type of duct flow 
d. Norsepower j. Declerating 
e. Speed (knots) k. Accelerating 
1. Destroyer USS Witek 5. Oil tanker Kronoland 
2. Destroyer Escort USS Glover 6. Oil tanker Golar Nichu 
3. Freighter Pyatidesyatiletiye 7. U.S. Mark 48 torpedo 
Komsomola 8. Tanker Thorsaga 
4. Loose cargo ship Ralph 
Misener 


and designated JD). While maintaining the duct length-to-diameter ratio, 
maximum thickness ratio and leading edge contraction ratio unaltered 
(L/D = 0.64, t/L = 0.12, a, = 1.34), we let the trailing edge diffusion 
parameter take 3 values ( E = 1.20, 1.25 and 1.30), and used 3 slot 
positions (ratio of flap secondary duct to total duct length 2£'/L = 0.30, 
0.35 and 0.40), and by varying these 2 geometrical parameters of the flap 
cross section we tried to find the accelerating flap cross section duct 
which had the highest efficiency at medium and light loading. 


In 1965, using A.M. Basin's method,’ we calculated design parameters for 
a simple ducted propeller on a certain ship (L/D = 0.60, a, = 1.30, 

8, = 1.15). This duct is designated N,. The propeller was a 4-bladed 
square-headed propeller with axially uniform pitch which was similar to 
the Holland towing tank K (Kaplan) type square-headed propeller, with 
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Ap/Ag = 0.88, P/D = 1,05, and ia designated K'4-88, In addition, making 
reference to C.F. Chen's method,’ we calculated parameters for a ducted 
propeller inwhich the duct was a dual-element type JD22 model (no 
account was taken of the effect of the slot) and used an English KCA 
J-bladed broad=tip propeller with Ap/Ag = 0.95 and P/D » 1.154, which 
was designated the KCA511.54. In both of these cases, the open-water 
tests gave efficiencies much Lower than theoretical calculations. Then 
we used an existing model with mixed parameters for experiments, and 

we studled pairings of ducts with propellers, In the experiments we 
discovered that when the dual duct was combined with the K series pro- 
pellers, satistactory results were produced. Use of the K-type square- 
headed propeller with the JD11, JD21 and JD22 ducts gave the best results. 
Then we machined Ka series 4-bladed propellers with several disk area 
ratios, namely Ap/Ay = 0.70, 0.85 and 1,00, and with 5 pitch ratios P/D = 
0.6, 0.8, 1.0, 1.2 and 1.4, giving a total of 15 propellers, and carried 
out tests of these paired with the new SD11 and JD11 dual ducts. 


2. Model Parameters 
A. Duct Parameters 
(1) JD Sertes Dual Ducts 


The dual duct consists of a primary duct and a secondary duct; see 
Figure 4, 











vf ' ot tf 
N -_ | — M 
a i 
. t “ 
5 (ms Wh BR, oo 


Figure 4. Section of dual duct 


Key: 3. JD series 
1. Main duct 4. Spill 
2. Secondary duct 5. Secondary duct contour 


The JD series is divided into three classes by the length of the main 
duct, and within each class the secondary duct has three different attack 
angles, making a total of nine ducts. The length-to-diameter ratios and 
maximum thickness ratios are all the same, and the maximum arch ratios 
are similar: L/D = 0.64, t/L = 0.12, f/L = 0.05. Other than in the 








nection where the alot is located, the internal and external walls of the 
three groups of main ducts have the same curvature, Within a group, the 
main duets are the same, and only the secondary ducts' angles of attack 
differ; the position of the slot is the same, and the diffusion coeffi- 
clents have three different values. This can be expressed in symbols 
thus: JDxy, where x is the group number and indicates the stage of 
vartation of the slot position (or the length of the secondary duct). 

The y gives the sequential order of variation of the diffusion parameter 
(or of the angle of attack of the secondary duct). The total l°gth 

of the duct is given by L and that of the main duct by 2, while the 
Length of the secondary duct ia &', and the axial length of the section 
in which the two ducts overlap is 0.05L; after installation they all still 
formed a duct section whose inner wall was relatively smooth. The dis- 
tance from the propeller disk surface to the leading edge of the duct was 
0.40L in all cases. The main parameters of the nine ducts used in the 
prototypes are given in Table 2. 


Table 2. Main Parameters of JD Series Double Ducts 
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Key: 4. Third group 
1. Secondary duct turn angle 5. Leading edge contraction 
2. First group coefficient 
3. Second group 6. Trailing edge diffusion 
coefficient 


a. Main Duct Sectional Parameters and Positional Dimensions 
(1) First Group (JD10) 


Positional dimensions: radius of curvature of leading edge of main 
duct R = 0.0322 
position of center of curvature of leading edge 
of main duct X = 0.0322, Y = 0.1682 
center of curvature of leading edge of secondary 
duct X = 0.95332, Y = 0.11332. 
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Table 3. Main Duct Shape Parameters (JD10) 
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(144i) Group 2 (JD20) 


Positional dimensions: radius of curvature of leading edge of main 
duct R = 0,3432 
center of curvature of leading edge of main 
duct X = 0.3432, Y = 0.1802 
center of curvature of leading edge of secondary 
duct X = 0.95362, Y = 0.12212. 


Table 4. Main Duct Shape Parameters (JD20) 
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(iii) Third Group (JD30) 


Positional parameters: radius of curvature of leading edge of main 
duct R = 0.03692 
center of curvature of leading edge of main 
duct X = 0.03692, Y = 0.19382 
center of curvature of leading edge of secondary 
duct K = 0.95382, Y = 0.13082. 
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fabbe 5. Main Duct Shape Parameters (JD30) 
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b. Sectional Parameters of Secondary Duct 


The cross sectional parameters of the secondary ducts in the three groups 
are similar, 


Radiue of curvature of leading edge of secondary duct r, = 0,05! 
Radius of curvature of trailing edge of secondary duct r, = 0.2 a” 


lable 6. Secondary Duct Shape Parameters (JD Series) 
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(2) The SDLI Dual Duct 
a. Main Duct Sectional Pa.ameters and Positional Dimensions 


Total length of SD11 duct L = 0.64D, length of main duct t= 0./5L, Length 
of secondary duct &£' = 0.30L (D is the propeller diameter). 


Table 7. Main Duct Shape Parameters (SD10) 
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Positional dimensions: radius of curvature of leading edge of main 
duct R * 0,338 
radiue of curvature of trailing edge of main duct 
r = 0.002% 
center of curvature of leading edge of main duct 
X= 0.0338, Y = 0.16698 
center of curvature of leading edge of secondary 
duct X = 0,95338, Y = 0.113938, 


b. Sectional Parametera of Secondary Duct 


radiue of curvature of leading edge of secondary 
duct ty = 0,05 &' 

radiue of curvature of trailing edge of secondary 
duct tf) * 0.038" 

external airflow priematicity of secondary duct 

K = 2tgda = 0.1398 (Aa = 4°), 


Table 8. Secondary Duct Shape Parameters (SD Series) 
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(3) Comparison of the Geometrical Parameters of the Various Ducts 


Table 9 compares the geometrical parameters of the No 19a Holland duct, 
the Ny duct using Soviet investigator A.M. Basin's calculation method, 
the N series of ducts of Soviet investigator V.M. Ivanov,’ and the SD11 
and JDI11 dual ducts used in the authors’ tests. Figure 5 shows several 
duct cross sections (because the sectional shapes of the two Soviet ducts 
are quite similar, oniy the Ny is shown in the figure. 





Table 9, Comparative Geometrical Parameters of Various Ducts 
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x 


Length-to-diameter ratio L/D 

9. Leading edge contraction coefficient 

10. Trailing edge diffusion coefficient 

ll. Tail diffusion angle 

12. Attack angle 

13. Thickness ratio t/L 

14. Arch ratio f/L 

15. Propeller disk surface distance to leading edge Lo/t 
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Figure 5. Crosse sections of double and other ducts 


Key: a. Main duct ] JD1L1 double duct 

b. Secondary duct 2. SD1L1 double duct 

C. Yous 3. MM, duct (Soviet) 

d. Yan, 4 Holland standard duct No 19a 
5. Holland double duct No 1 


B. Propeller Parameters 


The Ka propeller model used in the series of tests had a diameter D = 0.25 
meter. The form parameters for the propeller are given in Tables 10 and 11.° 











Table 10, Dimensions of Extended Contour of Ka Series Propellers 
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1. Reference line to trailing edge 

2. Reference line to leading edge 

3. Total Length 

4. Blade section chord length as percentage of maximum blade section 
chord at 0.6R 

Blade section maximum thickness as percentage of diameter 
Distance from line of maximum thickness to leading edge 

Blade section chord... 

Maximum thickness at axle center line 


ownvo uv 


ore Table 11 following page] 

Longitudinal blade contour of Ka series propeller 
Maximum thickness to trailing edge 

Maximum thickness to leading edge 

Longitudinal contour of blade back 

Longitudinal contour of blade face 
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fable ii. Longitudinal Blade Contour of Ka Series Propeller 
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Note: Percentage relative to contour at greatest thickness 
[key on preceding page|) 
ij. Upen-Water Tests 


A. in the open water tests we used constant propeller speed and changed 
the advance speed to obtain different advance coefficients J. The speed 
of rotation was 400 rpm. If we take J = 1 and ignore acceleration of the 
water flow by the duct, then using the blade sectional arc length Co. 7p 
at 0.7R to calculate the Reynolds number we obtain 


3.24« 10° (A,/A, 0.70) 
«3.94% 10° (Ap/A, © 0.85) 
4.63% 10° (A,/A, 1.09) 


f a? io | nid) 


B. The nominal gap between the propeller tips and the duct was 1.03 mm 
(As0.42%2 D). Because of machining error, the actual gap was larger for 
some blades (maximum gap 1.5 mm), and the calculations were made on the 
basis of the average actual diameter. 


C. Before the experiment, we determined the instruments’ internal fric- 
tion losses, the boss resistance and the resistance of the duct bracket, 
and corrections were made for these in the calculations. In determining 
the duct bracket resistance, we took into account interaction between 
the duct and the bracket. 





D. The tnaetruments used to determine propeller thrust and torque were 
West German JO8 and J11l propeller dynamometers, while the duct thrust 
wae determined by a mechanical duct thrust inatrument. 


E. Before each experiment, static checking and repeated testing of the 
inatruments was carried out. In general, the results of successive tests 
with a standard propeller could be plotted on the same curve; for the 
ducted propellers, provided that it is inatalled correctly, the repeat- 
ability wae within the limite of experimental error. 
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Figure 7. Experimental curves for No 19a + Ka4-70 


Key: 1. Results in this article 2. Holland results 
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in order to make comparisons, during the series teats we also apecially 
repeated the Holland towing tank standard ducted propeller series No 19a 

+ Ka4-70 openewater teats, and the data were quite close to past published 
data for this propeller. On the plot which the authors made of their own 
experimental results, the beat efficiency curve showed a discrepancy from 
the published Holland results of less than 0.01, and they were almoat 
identical in the medium loading range, while the optimum diameter lines 
almost coincided (see Figure 7). 


F. During the experiment, flow observations were made of the leading and 
trailing edees and inner and outer walle of the ducts. 


4. Regression Analysis of the Experimental Data 


An electronic computer was used to carry out regression analysis of advance 
speed, rotation speed, duct thrust, propeller thrust and torque 


For the duct thrust coefficient Kpp, the propeller thrust coefficient Kyp 
and the torque coefficient 1OKg, the proper bivariate polynomials empirical 
regression surface were used to express the relationship to pitch ratio P/D 
and advance coetficient J: 
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The empirical regression surface for the total thrust coefficient KR can 
t 
be expressed by the following fornula 
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Table 12. Regression Coefficients for SD11 Double Duct + Ka Series 
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Using a bivariate regression analysis program, we made calculation on the 
experimental data for the Ka4é-70, Ka4-85 and Ka4-100 propeller series with 
the SDL1 and JD11L ducts, and on the No 19a + Ka-70 combination. In this 
article we give the regression coefficients open water characteristic 
curves and design curves only for the SD11 + Ka series, which had the 

beat characteristics (see Figures 36-41), 


>, Comparative Analysis of the Experimental Results. 


We selected the following coefficients as characteristics to be used in 
comparison analysis of ducted propeller capabilities: 


(1) Total thrust coefficient 


Cc T, -_ R Ky, 
‘i | 
 pVy. "yp * ’ 
2 A 
(2) Thrust ratio (ratio of propeller thrust to total thrust) 
: Ts _ lr 
lot+Ty ly 
(3) Actual efficiency 
J Kn 
te on Ko 


(4) True efficiency (ratio of actual efficiency to ideal efficiency, also 
called quality factor) Ne 


where nn) is the ideal efficiency: 


"= é sd 
Ll+yVY14tCy, 


(5) Design coefficients (power loading coefficient) 


NPY A 7 
i/2 _ 
By = vas 13.30 nF 
where Ph is the delivered horsepower, Pr is the thrust horsepower (metric, 


fresh water p= 102 kg-sec’ /m*). 


(6) Speed ratio ae ND _ 30.89 
V4 J 
ND nN 
> mer “eos 
oY, p> 
where D... is the maximum outside diameter of the duct and D is the 


diameter of the propeller. 
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(7) Ettietent coefficient 


(K,/a)** 
NW - Ko 


A. The Effect of Dual Duct Geometric Parameters on Thrust Characteristics 
and a Preliminary Comparison of the Dual Duct with the Other Two Single 
Ducts 


In the initial stage of research, in order to select the prototype dual 
duct, open-water tests were conducted on 9 JD series dual ducts paired 
with the K'4-88 propeller (P/D = 1,03). 


Figures 8-10 show the experimental results for the K'4-88 (P/D = 1.03 
paired with various ducts. 
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Figure 8. Effect of difufsion coefficient for slot position £'/L = 0.30 
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Figure 9. Effect of slot position for diffusion coefficient 5° 1.20 


Figure 8 gives the curves of n,, Ng and TK, / J? for the dual ducts JD11, 
JD12 and LD13, which have the same slot position (2'/L = 0.30) but differ- 
ent diffusion coefficients. As can be seen fromthe figure, for the JD13, 
which has the largest diffusion coefficient, the greatest acceleration of 
the waterflow, the smallest 1 and the maximum ideal efficiency, the 
actual efficiency is the iowest, and it is clear that the diffusion is 
excessive, making the slot unable to resist separation of the waterflow: 
Ba = 1.30 is excessive. In order to compare the effect of slot position 
on the characteristics, we plotted curves of n,, no and teKp, / J? for the 
JDIL, JD21 and JDI3, which have the diffusion coefficienty fa = 1.20 

(see Figure 9). It can be seen from the figure that the slot position 








should not be too close to the propeller, and the main duct should not 

be too shert, because the high energy waterflow enters too early from 

the slot and has no effect in delaying separation, and thus does not 
improve efficiency. It can be seen from these figures that in the vicin- 
ity of the design loading (Kipp /J? $0.9, thus Cp2), the JDL1 and JD21 
have the highest efficiencies of the 9 ducts. 








———_ - —-— 





Figure 10. Characteristics of K'4-88 paired with various ducts 


Figure 10 shows comparison curves for the JD11 duct, the JD11 with the 
slot blocked (L/D = 0.64), the JD10O main duct above (without the secondary 
duct, L/D = 0.48) and the Holland duct No 19a and Soviet N, duct. First, 
with regard to the JD10, JD11 and JD11, in which the forward part of the 
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section is identical and the rear part di 
the JDIL, has an intermediate value for t 


JD1O; the ideal efficiency order 1s the reverse. 


the slotless JDL] is the lowest, and the 
This shows that with the large diffusion 
JDI1 (Ba 1.20), tail diffusion angle y 
slot showed separation from the trailing 
Because the slot of the JDLI effectively 
duct's efficiency was the highest. 


fferent, t is the smallest for 

he JD11 and is greatest for the 
But in actual efficiency, 
slotted JD11 is the highest. 
coefficient of the JD11 and 

= 15°44'), the JD11 with no 
surface, lowering efficiency. 
prevented separation, this 


As regards the single-duct JD10O and 


the JD1L1L to which a secondary duct had been added, the increase in actual 
etficiency resulted from adding the secondary duct, accelerating the flow 
in the vicinity of the propeller disk, which decreased the value of Tt and 
increased the ideal efficiency; in this case the real efficiency did not 
decrease. If we block the slot, the acceleration is more abrupt, t is 
even smaller and the ideal efficiency is even higher, but the actual 
efficiency is even lower than that of the JD10O with a much smaller diffu- 
sion coefficient (fa = 1.048), indicating that this is also produced by 
waterflow separation. 


Comparing the open-water test characteristic curves of the above ducts, 
it is clear that when the forward part of the duct cross section is the 
same, regardless of differences in the rear section, for identical J 

values, the values of Kyp are almost identical (see Table 13), and it is 


only the values of Kap and K, which differ under these circumstances. 

















Table 13. Values of Kp (J) for JD Ducts with Same Forward Part and 
Difterent Rear Parts 
| | | 
0 0.1 | 6.2 0.3 0.4 0.5 0.6 0.7 oa 
Duct \. x i 
‘ ro | 
nN | 
P 4 aaa ee | 
1D 0.275 0.224 | 0.176 0.131 0.091 0.058 0.028 0.001 -~0.027 
JOY 0.271 0.221 0.174 0.130 | 0.091 0.058 0.028 | - 0.002 0.034 
JDi0 0.271 ‘| 0.221 | 0.174 0.130 | 0.091 0.058 0.028 | 0.002 ~0 034 








Similarly, if we used the K'4-88 propeller and the 9 ducts of the JD 


series which differ in the position of the slot and in diffusion angie, 
the experimental Krp and J curves are largely the same, and the 9 curves 
all fall within a very narrow band (see Table 14). 











lable 14 Values of Key (J) for Nine JD Series Ducta with Dilferent Slot 
Position ool Diffusion Coefttetent 
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The above reault mdicate that the force acting on the duct is primarily 
determined by the value of J, the propeller geometry and the shape of the 
forward cross section of the duct, and in general terme it is unrelated 
to the shape of the rear section of the duct. However, Che rear part of 
the duct cross section does have 4 relatively large effect on the values 
of Krp and Ko tor the propeller. Accordingly, the effect of the shape of 
the duct rear cross section onthe distribution of thruat between the duct 
and the propeller is rather closely connected with the efficiency of the 
propulsion unit. Moreover, in view of the calculated figures for ducted 
propellers and actual measurements of the pressure distribution on the 
duct surface’ (Figure 11), in the vicinity of the design loading, the 
section of the duct where the thrust is largest results from a negative 
pressure peak acting on the inner surface between the Leading edge and the 
Con ee —_ propeller disk surface. Because the 
thrust produced by the pressure distri- 
bution in the rear part of the duct is 
| ' only a emall percentage of the whole, 
the effect of waterflow separation at 
the inner surface of the trailing edge 
on the duct thrust coefficient is rela- 
tively emall. Another reason that 
efficiency drops, other than increased 
viscous losses, may be that after the 
near-surface layer separates, the duct 
trailing edge effective outlet cross 
section is smaller than th geometric 
outlet cross section, so tnat there 
are kinetic energy losses in the tail 
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f machining and in order to decrease the possibility of fhearesurlace 
layer separation near the tall of the duct during heavy loading, they 
fAlieo designed the SDILL dual duct propeller, in which the primary changes 
were emaller diffusion angles for the main and secondary ductea, and a 
larger radius of curvature of the trailing edge. in order to investi 
mate the effect of these changes on dual duct pr opel ler characteriatica, 
we then used both the JDL] and SDLL ducta with the Ka4é-/0, Kaé-/5 and 





Kae 100 series propellers, a total of 15 propellers, for openewater teste, 


A, Comparison of the Charactertatica of the Dual Duct Propeller Series 
with the Other Three Ducted Propeller Series 
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wapatative cChatactetinatic curve for the authora’ e Des 

on the JDL1i, SDLL and No 19a duet can be seen from the ftiguts 
it low or medium loading, the double duct propellers have the high 
flicltenecy, while at heavy loadinga the optimal diameter decreane: 
im be seen trom compartaon ot the SDI1 and JDL! that with heavy | 
hecause the suitable decrease in the Large diffuaton ratio at the 
produces an efficiency increase which is larger than the efficien 
reauiting [ram increasing the radiua of curvature of the tralling 
ot the main and secondary ducta, the heavye loading etfictency of th 
in slightiyv Kigher than that of the JDIL, while at medium and Light 
iw they ar lose together, Ihe diffuston angle at the tail of , 
in alienti larger, and the optiqum radius ia emalier, than for 

ror camparison Chet mracteriatica, see Figure i4 





in numbel!l 


at is 
ducted 


au | 
oO} t} 
prupe 


cifterent { 


thisa 


the higher ett 


i? we 
’ : 
oan | r 
; fh 
* 6) 4 
. © 
ii 
rT 


‘ 
» = 
‘ 
‘ 
Pe 
Ua 
y 
a 
‘ 
7 ' 


higher), 


ié ead 
Lie aerien, 
in the Latter 


we an onl 


rough omparieaon, 
icienc’ 
NN _— 
“ _— Pi 
a —— 
~~ — 
= ~ 
“~e ™ 
at 
" 
. 
." 
. ‘ 
4 
. > 
* 
~ ~~. 
— 
~~ 
™~ 
a 
: 
warison with 
| 





O, Figure 


) geriles, 


Khecause 


aae the 


make 4 vé 


the dual 


, 
os 
— 
, 7 
7 y 
¥ 
~ 
ee 
— 
iis 


the 
Lj 


duc ted 


: 


vs 


and 


t 


mode 


- 


ap 


it 


| expet | 


wan 


Ty genet al 


pt ope 


Later 


oOmpAat 


i 


Let 


| 








Figure 16 gives comparative characteristic curves for the Ka4-70 prope! 
Ler with the JDL1 and SD11 ducta and the Holland towing tank leading 
edge slotted-airfoil dual duct No 1," It can be seen that for Light 
Loading the three have about the same efficiency, and the leading ede: 
and tralling edge slots prove to be ditferent approaches with equally 
satiatactory performance. However, for medium and heavy loading the 
trailing edge slotted-airfoil dual duct propeller maintained ite highe: 
etiiletency. 
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Figure 16. Comparative characteristics of three dual ducted propellers 


Key: 1. Holland 





C, The Eitect of the Pitch Ratio 


Figures 1/-19 give comparative characteristic curves for the JD11, SDI1 
and No 19a ducts paired with propellers with pitch ratios P/D of 0.6, 
1.0 and 1.4 (diek area ratio A, /Ap * 0.7). 
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Figure 17. Effect of pitch ratio (P/D) of three ducted propellers 
(P/D = 1.0) 


From these figures it can be seen that when the pitch ratio is large, 
which corresponds to light loading, the three ducts with different tail 
diffusion angles have curves for tT, no and ny »/3? which do not inter- 
sect but form a regular series. The JD11, whose tail diffusion angle is 
the largest, has the smallest value of t, the greatest waterflow 
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acceleration, and the highest valuea of fio and Nes the SD1L, with an 
intermediate tail diffusion angle, has an intermediate value of | and 
ite oo and hy, Values are slightly lower than for the JDI1; and the 

No 19a, with the emalleat tail diffusion angle and the largest t, has 
the lowest values of fo and n,. When the pitch ratio is amall, which 
in equivalent to heavy loading, the JDLL, with the greatest tail dif- 
fusion angle, atitll has the emalleat value of t, but no and Ny have 
hecome the loweat., From these two extreme circumstances it ia easy to 
conelude that under heavy Loading the propeller tail race is rather 
considerably contracted and the watert low separates from the inner 
surtace of the JDLI duct trailing edge, while under light and medium 
loading there is no separation. 


Dd. The Etteet ot the Dilek Area Ratio 


Figures 20 and 21 give comparative characteristic curves for the SD1I 
and JDI1 ducts respectively with propellers of three different disk 
area ratios. lt can be seen from the figures that for the SD11, the 
eftect of the disk area ratio is rather regular. As the disk ratio in- 
creases, the optimum efficiency nop, and the optimum speed ratio Sopt 
both decrease, and the optimum pitch ratio P/Dopt increases. The 
decrease in the optimum efficiency becomes greater as the propulsion 
unit loading increases. For the JD11, under medium loading, in general 
terms the pattern is the same as tor the SD1L1, but when Bpa80, it 
differs from the above pattern, and as the disk area ratio increases, 
even though the optimum efficiency decreases, the optimum speed ratio 
Sopt increases, and the optimum pitch ratio P/Dopt decreases. As for 
the efficiency drop produced by the disk area ratio, when the disk area 
ratio Ag/Ap increases from 0.70 to 0.85, the optimum efficiency is almost 
unchanged, but when the disk area ratio further increases to 1.0, the 
optimum efficiency finally drops noticeably. 





fhe tail diffusion angles of the SD1l and JD11 differ by more than 5°, 
resulting in different waterflow separation characteristics, which may be 
one cause of the differences in the effect of the disk area ratio. In 
addition, because the experiments inevitably have a certain amount of 
error, and because they were calculated with a bivariate regression 
analysis program, and no three-variable regression analysis which 

inc luded the effect of the disk area ratio Ag/Ag was conducted on 
experimental results of three different disk area ratios in a single 
duct, it may be that different errors account for the fact that the disk 
area ratio has different effects. 
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b vreliminary Observations of Separation 


in conducting openewater tests on the SDL1 (1) + Kaé-85 (P/D = 1.4, 1.2, 
1.0) and JD21 + Ka&é-70 (P/D @ 1.4, 1.2, 1.0) dual component duct combi- 
mitions, we made use of threads attached to the external surfaces of the 
leading edges of the main and secondary ducts and the inner surface of 
the leading edge of the main duct and the trailing edge of the secondary 
duct to make preliminary observations and photographs of separation. 
Figures 25-35 [not reproduced] show typical flow states in the areas 
mentioned, We now give a preliminary summary and analysis of the obser~ 


Valions: 


(1) Under moored conditions (Cp =~, taO.5), with a duct calculated for 
ordinary conditlons (free sailing or towed), on the inner surface of the 
leading edge there was clear water flow separation. At this time the 
threads there moved irregularly from side to side. This is because the 
induced velocity field produced by propeller rotation has a rather large 
positive value relative to the average incident flow attack angle of the 
duct cross section, and the forward qianzhu [0467 7465] point is on the 
outer surface of the duct. When the waterflow passes around the leading 
edge and enters the duct, it produces on the inner surface of the lead- 
ing edge behind the negative pressure peak a rather large negative pres- 
sure gradient, so that the near-surface layer there separates; this is 
also the reason for "loss of speed" large attack angle bypass flow over 


a two-component airplane wing section. 


if a slot is made in the leading edge of the duct or if the angle a 
between the duct section transverse Jine and the propeller axis is in- 
creased, it is possible to delay or decrease separation and improve the 


moored performance characteristics. 


(2) Near the design loading, there is no separation from the inner and 
outer surfaces at the leading edge of the duct. At this time the threads 
rest stably in the flow, and do not waver. This is equivalent to vibration- 
free incident flow in bypass flow around an airfoil section at a small 


attack angle. 


(3) With Light loading, smaller than the design loading, when the duct 
thrust coefficient Ky) is near zero, and before the efficiency approaches 
the peak value nomay (Cyl, t(slightly less than 1), a marked flow 
separation begins to appear on the exterior leading edge of the duct, 
after which the strings in that location begin violent circumferential 
and axial vibration. Comparing this with the open-water characteristic 
curves, where the advance J for this point is equal to Jom wasen, is 

92 KTp . 0; 





equivalent to the point of the curve Ky)4@J, i.e. when J = Jg, 


when J<Jc, Jqp™J is a concave curve. After passing through the separation 
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point, when JeJe, the Kopp ae J curve becomes convex, and Jp begins to fall 
rather rapidly. 


6. Conclusions 


On the basis of analysis of the results of the series of experiments 
described above and flow separation observations, we can make the follow 
ing three conclusions: 


A. In terms of efficiency, the use of a trailing edge slot, flap-type 
dual-duct cross-section is an effective measure for preventing waterf low 
from separating from the inner surface of the trailing edge of the duct. 
The dual-ducted propeller has an efficiency in open-water tests at Light 
and medium loading which is slightly higher than for ordinary ducted pro- 
peller series, while at heavy loading the efficiencies are similar and the 
optimal diameter is somewhat smaller. 


By selecting the geometric parameters of the ducted propeller more 
rationally (for example, suitably decreasing the duct lLength-to-diameter 
ratio D, the thickness ratio t/L and the angle of attack while keeping 

a large diffusion angle at the tail), and by adding a flow stator at the 
inner surface of the secondary guide and pairing it with large pitch 
ratio propellers (e.g. P/D = 1.4, 1.6), it is estimated that it would 
be possible to further increase the dual ducted propeller's light-load 
efficiency and expand the range of utilization of ducted propellers. 


B. The tail diffusion angle of the main duct is about 7°. When only 
the main duct is used with the propeller, our experiments showed that 

in view of the simplicity of the structure, ease of manufacture and non- 
use of slots to prevent separation, the principal duct's geometric 
parameters (tail diffusion angle y = 7°, leading edge contraction coeffi- 
cient a, = 1.35, trailing edge diffusion angle 6, = 1.05, length-to- 
diameter ratio L/D = 0.5, thickness ratio t/L = 0.16, arch ratio f/L = 
0.05) could be used to design a straight-line external ‘rall single duct; 
it is estimated that this would not have waterflow separation from the 
inner surtace of the trailing edge. 


C. Waterflow separation from the surface of the duct is an important 
factor affecting the ducted propeller's performance characteristics. 

In order to achieve a correct understanding of this physical phenomenon 
and find measures for preventing separation under various particular 
situations, and to improve further the characteristics of ducted propel- 
lers, it is necessary to conduct more thorough observation and recording 
of separation. 
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Figure 36. Ky-Kp-J open-water curves for SD11+Ka4=70 
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lhruat ratio (ratio of propeller thrust to 
total thrust 


mecriptes 
Duct 
hax imum 
opt imum 
Propeller 
Separation point 


Total (duct-propeller combination) 
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SCIENTISTS AND SCLIENTLFIC ORGANIZATIONS 


CHINESE ACADEMY OF SCLENCES HOLDS ACADEMIC DEPARTMENT MEETING 
beijing CUANGMLING RIBAO in Chinese 6 Apr 80 p 1 


‘lext | The plenary session of the Academic Department Committee of the 
Chinese Academy of Sciences was held in Beijing 28 March to 2 April. The 
functions and tasks of the Academic Department under the new conditions 
have been voted at the meeting. In addition to studying the problem of 
increasing the committee members of the department, the meeting nominated 
‘/& candidates for the coming election of the Academic Department committee 
mempe rs 


he charter draft of the Academic Department of Chinese Academy of Sciences 
discussed at the meeting specifies chat after the meeting, the main tasks 
of the Academic Department will be to exercise leadership over the academic 
tivities of the Chinese Academy of Sciences and to provide advisory and 


consulting services to solve major scientific and technological problems 
and policy problems concerning China's modernization programs. 


The Academic Departmenc of the Chinese Academy of Sciences was established 
in 1955. Disruptions by Lin Biao and the “gang of four" stopped the 
Academic Department from functioning for more than 10 years. This is the 
firet plenary meeting since the Academic Department resumed its activities. 


whi v Academic Department was established in 1955, it had 190 committee 
members. Both the quantity and accomplishment reflected the academic level 
of various scientific disciplines of our country at that time. Now, after 
mo re an 20 years, more than 70 members, or more than one-third of the 
Oumitt: members have died. As science and technology keep developing, 
et tific subjects and technologies emerge continuously. The gigantic 
projects of our country's four modernizations also require new and advanced 
ienciftic and technological services. During the past 20 plus years, 
ignificent progress and many changes have taken place among our scientific 
ind technological personnel] forces. Thus, the size of the committee and 
the fields they represent are not adapted .o the trend of the development. 
mst Juiv, with the approval of state council, the Chinese Academy of 
iences decided to increase the number of committee members of the Academic 


Department to reinforce the department with outstanding scientists and new 











comers in the tield of science and technology go that they may pia 
the role of scientists and help academic leadership. in keeping wit 
decision, the incumbent committee members, the various departments, 
vinces, municipalities, autonomous regions, and various specialized 
societies have done a tremendous job in recommending and selectin; 


dates for election to the membership of the committee, 
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ae ae Vi lit ORGANIZATIONS 


»LABLISHI iN LCHUAN UNIVERSITY 


\NGMING RIBAO in Chinese 7 Apr 80 p 2 


ii) Peihuane [6726 3099 4635]: “Sichuan University Establishes 
Atom! Nucleus Science and Technology" | 


netitute of Atomic Nuclear Science and Technology [Yuanzihe 
Yanjiusuo 0626 0311 2702 4430 1331 5890 4282 4496 2076) of 


iversity is working hard to install and adjust its test equipment. 


ire already in test runs. The major construction work of this 
ezan in 1973. As of now, the construction of sites and the 
iccessories of several accelerators have been basically com 


tT { the assembled and tested accelerators are already in test 
in University cooperated with ten or m! ther units in these 


ey have expiored the app Lis ation of some nuclear te¢ hnology, 


tier sciences, and scored certain achievement: 





SCLENTISTS AND SCLENTLFLC ORGANIZATIONS 


BLOMEDICAL COMMITTEE ESTABLISHED LN JIAOTONG UNIVERSITY 
Beijing GUANGMING RIBAO in Chinese 7 Apr 80 p 2 


(Article by Zhen Yifang [7115 6318 5364): "Shanghai Jiaotong University 
Establishes Biomedical Engineering Committee"] 


{Text}) To meet the need of the development of scientific technology, the 
Shangh Jiaotong University has established a Biomedical Engineering Com 
mittee. Biomedical engineering is a new field of study. In the recent 2 
years, the Shanghai Jiaotong University cooperating with the Shanghai First 
Medical College, has done some preliminary research in certain area of bio- 
medical engineering. Six departments of this university have already 
scored initial successes in research activities covering the field of! 

the human body, powered artificial limbs and robot, biological fluid 
mechanics, artificial mental faculties and microwave treatment of cancer. 
The committee has decided that the research work shall emphasize five 
different fields, namely biological mechanics which includes fluid mechanics 
of heart vessels; the mechanics of bone fracture and structure; biomedica! 
engineering which includes biomedical instrur ts, the treatment of bio- 
medical information, human body field researcit. naicrowave treatment o| 
cancer; artificial mental faculties; sense organs; biological energetics. 
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Microbiology 


AUTHOR: DENG Yuxiu [6772 1342 4423) 
YAN Xunchu | 7051 6676 0443) 
ORG: institute of Microbiology, 
TITLE: ‘Studies on the Paucisporaceae 1, 
SOURCE: Beijing WEISHENGWU XUEBAO [ACTA MICROBIOLOGICA SINICA 
Vol 19, No |, Mar 79 pp ] «4 
TEXT OF ENGLISH ABSTRACT: 


A 
belonging to the family of Paucisporaceae, 


strain of actinomycete no. 75-3 


was isolated from a soil sample collected 
This strain 
produces a filamentous growth differen. 
tiated u 
mycelium. The short and sparsely branch. 
ed aerial mycelium bears at the end of 
short sporophores chains of four spores 


in Xizang Zizhiqu, China, 


into vegetative and an aerial 


of 


Continuat 


Microtetraspora 


Chinese Academy of 


WELSHENGWU XUEBAO Vol 19, 


oclences, Beijing 


A New Species of Microtetraspora" 


in Chinese 


Sporulation is not observed on the vegeta- 
tive mycelium. The chemical composition 


of cell wall belongs to type III. All these 
characteristics are conformable to those of 
Microtetraspora. But this strain is dif 
ferent from other species of the genus in 
cultural characteristics and physiological 
properties. It, therefore, is considered 
to be a new species and named as 


No 1, Mar 79 pp 1-4) 


incanescens nn. 8p. 


and has the following morphological and 
cultural characteristics on synthetic and 


organic media. 
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asparagine agar 
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Pinkish White Antimony Yellow® 


| to Apricot Yellow® 


























se = 
Nutrient agar | Near color of White / Color of medium 
agar | medium 
Oatineal agar Rugose with Colorless | White to Trace of Yellow 
’ 
little Aspersties Corevish White or none 
-_—_ 
* } gway, BR Color Standards and Color Nomenclature, 1912. 
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AUTHOR? CHEN Liren Ji) 44609 OO8S 
CHEN Huiqin | 7115 1920 0530] 
YAN Rulian | 7346 L172 5571) 


ORG : All ot the Guangxi Academy of 


TITLE?! ‘An Antiblast Antibiotic 891] 


Longshengensis N. op. 


SOURCE: 
Vol 


Beijing WELSHENGWU 
19, No 1, Mar 79 pp 1 


XUEBAO 


TEXT OF ENGLISH ABSTRACT: 


A Strain of Streptomyces No 
of 
cultured 


R91 
was isolated from the soil Longsheng 


It 


various agar media, the 


county, Guangxi was on 


aerial mycelia 
white to lightly gray, substrate mycelia 
lightly white to yellowish, po melanoid 
pigments, the sporechains are spiral, the 


spores are elliptical to cylindrical with 


ACTA MICROBLOLOGICA SINICA 


Agricultural Sciences, Nanning 


Ll. Taxonomy of Streptomyces 


in Chines 


spiny surface. According to the morpho 
logical, cultural and biochemical charac 
teristics, it differs from every species of 
Streptomyces discribed in the literaturs 
So that, No. 891 was identified as a new 
species Streptomyces longshengensis 


n. sp. Yan et al, 


Continuation of WEISHENGWU XUEBAO Vol 19, No 1, Mar 79 pp 5-10 
\lleague LI Saizhen | 2621 6357 8091) took part in some of the work. AN 
Kunchu 7051 6676 04463 ind ZHANG Guowei | 1728 0948 0251 of the Micr 
institute ines id { Sciences, identified the species. ry ele 
mi photographs we taken by the Electron Microscope Office, Insti 











AUTHOR: Yl’ Yonenian | OLS] 3057 1628 
LAL Yiqi H351 LLSO 3825) 


ORG: Both of the Institute of Microbiology, Chinese Academy of S« lences, 
Beijing 

TITLE: ‘Taxonomic Studies on the Genus Phyllactinia of China 11. Phyllactinia 
with Short Perithecial Appendages" 


SOURCE: Beijing WEISHENGWU XUEBAO | ACTA MICROBIOLOGICA SINICA} in Chinese 
Vol 19, No 1, Mar 79 pp 11-23 


TEXT OF ENGLISH ABSTRACT: 

namely: Phyllactinia ailanthi (Golov. et 
Bunk.) Yu stat. nov., Ph. popult (Jacz.) 
Yu stat. nov. Ph. aleuritidis Yu et 
Lai sp. nov., Ph. alni Yu et Han sp 


Fifteen species of Chinese Phyllac 
fimia swith short perithecial appendages 
wre deseribed. The length of their peri- 
thecial appendages is about 1—1.5 times 


as long as the diameter of the perithe- nov. Ph. ampelopsidis Yu et Lai sp. 
cium. Among which two are new combi- nov., Ph. magnoliae Yu et Lai sp. nov., 
nations (states) and six new species, Ph. paulowniae Yu sp. nov. and Ph. 


sinensis Yu sp. nov. Differences between 


Continuation of WEISHENGWU XUEBAO Vol 19, No 1, Mar 79 pp 11-23] 


the fifteen species and their closely rela- 
ted species are discussed. The synonyms 
of each species and its geographical dis 
tribution in China are also given. Type 
specimens of the six new species are 
deposited in the Herbarium Mycologicum, 
Academia Sinica, Beijing, China. 


HAN Shujin | 7281 2885 6855) took part in some of the work. WEI Jiangchun 
614 3068 2504 revised the Latin terms. HAN Zhefang | 7281 0772 5364) 
and JIAN | #6755408; traced the drawings. 








YAN Xun hu / sul OTH | sa 3 
ORG: Both of the Institute otf Microbiology, Chinese Academy of Scie: 
he. 1] ih 
TITLE: "Rlectroni: Micros pi Examination Ot port Surface Sf rus uTe 
Ihree Streptomyces Groups" 


SOURCE: Beijing WELSHENGWU XUEBAO | ACTA MICROBIOLOGICA SINICA! in Chin 
Vol 19, No 1, Mar 79 pp 24-26 


TEXT OF ENGLISH ABSTRACT: 


The spores of type strains of 1] new 2. In Lavendulae group, the spore 
species and 4 new varieties of three surface is smooth. 
Streptomyces groups published in 1962— 3. In Aureus group the surface 
1965 are examined under electronmicro- structure of spores show great diversity 
scope smooth, rugose, spiny, or airy 
They show: 4. The ornamentation of a spore 
1. In Glaucus group, the surface of begins to appear on the surface of the 
spores in spiral chain is spiny; that in spore chain before the formation of spores 
rectiflexibilis section 1s smooth, (Streptomyces griseocitreus), 
Continuation of WI HENCGWU XUEBAO Vol 19, No 1, Mar j pp 24-26 
The electron microphotographs were taken by the Electron Microscope Off ix 
Institute of Biophysics, Chinese Academy of Sciences. 
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